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THE SorRE STRAITS OF THE KENTUCKY HEaTiInNG Company.—Kentucky 
is a queer sort of a State, and its queerness largely rests on the basis 
that one may not always counton what is to come out of it next, 
But, as years goon, despite the unfortunate fact that personal and 
political differences there often lead to tragedies of the blackest sort, it 
is beyond question that real rights of ownership in property are as 
well taken care of under the laws of Kentucky as such rights are pre- 
served in any other State of the Union. Political or personal prejudices 
may dictate the challenge or precipitate the fight, but in the’end a fair 
and square interpretation of the law in the State of Kentucky is at 
least as easily and safely obtained as it isin the State of New York. 
In fact, when it comes to a question of franchise rights and their just 
interpretation, writing candidly from our knowledge of the subject, 
we would prefer our chances for holding what we were told we were 
going to getin Kentucky, rather than in New York, either from the 
lawmaking or law construing standpoint. These introductory, dis- 
passionate sentences are put out in a bit of a humoristic way, and to 
no one else will they appeal more forcibly than to Mr. Donald 
McDonald, President of the Kentucky Heating Company, of Louis- 
ville, whose management of the supply of natural gas to the residents 
of Kentucky’s largest city seems to have been largely of the hypothet- 
ical order. Mr. McDonald’s Company was granted originally the 
privilege of supplying natural gas in Louisville, for heating purposes 
only, but there came a time when (in fact the time comes each winter) 
the supply of natural gas there was inadequate to the people’s needs on 
heating account, to say nothing of lighting use. To relieve them- 
selves of all doubt of fealty to the public, either on heating or lighting 
account, through a failure of the natural gas supply, Mr. McDonald 
and his associates eked out nature, through the construction of an 
apparatus that could be depended on to be busy while nature was rest- 
ing. In fact to make an old story new, the Kentucky Heating Com- 
pany, chartered and provisioned especially for the distributing of 
natural gas for heating use only, engaged in the making of gas, and 
went tothe further length of asserting that, the consumers having 
gotten the gas beyond the outlet of their meters, it was no part of the 
Company’s business in what line the gas was used. The Louisville 
Gas Company, however, was also in the business of selling manufac- 
tured gas for any use in the city, and its proprietors considered that 
their charter rights were worth preserving. Accordingly suit was 
brought to restrain the Kentucky Heating Company from exceeding 
the presoribed limits of its commission. The first and second steps in 
the litigation were decided in favor of the contention of the Louis- 
ville Gas Company, and the Court of Appeals, in the ending week of 
last November, declared in no uncertain terms sustaining the lower 
verdicts. Simply stated, the burden of the decision is that the Ken- 
tucky Heating Company may supply fuel gas for heating purposes 
only, and that it is responsible for any use of gas by its consumers on 
illuminating account, no matter the nature of the device employed by- 
the consumer to convert heating effect into lighting effect. In other 
words, the court of last resort in Kentucky has the courage to affirm 
that the fair and reasonable provisions of a contract between the State 
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and one or more of its corporation creatures must be carried out. 
President Snead and Engineer Barret are to be congratulated on the 
singleness of purpose and their grit shown in carrying on this contest, 
and the result of it all will be rather discomforting to Mr. McDonald 
and his associates, when the time comes for them to ask from capital- 
ists for further favors. 





Nores.—We are in receipt of a handsome photographic reproduction 
of the exhibit made by the Nashville (Tenn.) Gas Company during the 
occasion of the Nashville Street Fair last fall. The Company put up 
an excellent display of gas apparatus and appliances, prominent among 
which, of course, were types of the improved Welsbach and Kern 
burners. Quite a feature of the exhibit was a working example of two 
or more types of instantaneous water heaters, and another attractive 
display was a gas log doing its best work. Hot cake, cooked while 
you looked, was in evidence day and night. The show attracted more 
attention than any other separate one during the Fair ; and Mr. J. 
Frank Stacey, the Company’s wide-awake Superintendent, isto be given 
‘the greatest part of the credit for arranging the exhibit and for keeping 
it up.—The successor to the Peekskill (N. Y.) Gas Light Company is 
the Peekskill Lighting and Railroad Company.—Mr. Andrew W. De 
Forest, President of the New Haven (Conn.) Gas Light Company, died 
at his home in that city the evening of November 29th. Deceased was 
in his 84th year, having been born in Humphreysville (now known as 
Seymour), Conn., in 1806. He amassed a fortune, the greater part of 
which resulted from safe investments of moneys made in lumber trad- 
ing. He never was in any sense a practical gas man. He was much 
respected in the mercantile life of New Haven.—Mr. Granville O. 
Holmes, at one time prominent in the management of the electric light- 
ing interests of Danbury, Conn., is dead. 








Natural Gas May be Legally Exported from Indiana. 
coh ee 


Press advices, dated November 27th, from Indianapolis, Ind., are to 
the effect that, under a decision of the Indiana Supreme Court, ren- 
dered the day named, the city of Chicago cannot be denied its supply of 
natural gas from the Indiana fields, for the law which was invoked to 
confine the product to Indiana was declared unconstitutional and 
void. 

This means that the Indiana Natural Gas and Oil Company, which is 
supplying Ciicago, may continue to pipe gas to that city, as long as it 
conforms to the law governing the transportation of natural gas, anda 
company supplying a foreign market cannot be burdened with re- 
strictions that do not apply to companies not piping gas out of the 
S ate. 

The suit was brought by a number of manufacturers in the Indiana 
gas belt, and was based on an act passed in 1889, which declared it to 
be unlawful for any person or company to pipe or conduct natural gas 
from any point within the State of Indiana to any place without the 
State. 

The act further provided that a violation of its provisions should 
work a forfeiture of all gas leases held by the offending company, and 
all land it might have appropriated for pipe lines, and should make the 
officers and agents who were responsible for the offense liable to a fine 
of not less than $100 nor more than $1,000. 

This act has been pronounced unconstitutional by different attorneys, 
but no attempt which has ever been made to enforce it in the 12 years 
that have elapsed since it was enacted has resulted in securing an 
opinion of the Supreme Court as to whether or not the law is constitu- 
tional until to-day, when it was declared invalid. 

Chief Justice Dowling delivered the opinion of the Court, and, after 
reciting the allegations of the complaint, and stating that the object of 
the suit was to prevent the piping of gas from the State, said that the 
piping of gas out of the State would undoubtedly be legal in the absence 
of restrictive legislation, but the Court had already held that the act 
under consideration affected interstate commerce, natural gas, when 
reduced to possession in reservoirs, being recognized as an article of 
commerce. Continuing, the Court said : 

“To the extent that the act of March 9, 1889, attempts to prohibit 
the owner of natural gas, which has been reduced to possession by 
proper and lawful means, from transporting it by safe and reasonable 
vehicles or conduits out of the State of Indiana, it contravenes the 
provisions of the Federal Constitution relating to interstate commerce, 
and is therefore void. No other foundation for the claim for the 
appellants to relief by way of injunction being disclosed, the complaint 
must be held insufficient.” 
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Notes on Purifier Construction. 
a 
[A paper read by Mr. G. P. Lewis, of Lower Sydenham, at the No. 
vember meeting of the Southern District Association of Gags En. 
gineers and Managers, England. | 


The mode of construction of dry purifier boxes has, until a com. 
paratively recent period, generally followed the lines adopted in the 
very early days of gas manufacture. The only improvement Calling 
for special mention is the substitution of india rubber joints for the 
cumbrous water seals in vogue for so many years. This use of the 
former system of jointing, though originally proposed many years 
ago, remained practically in abeyance until it was employed on g 
considerable scale by Mr. Green, of Preston ; since when it has been 
freely adopted by a number of engineers. The system of jointing has 
been proved to be thoroughly successful in practice when properly 
designed, and results in a considerable reduction in the weight of the 
boxes and covers—amounting, in some cases, (o about 20 per cent, 

One of the disadvantages of the water seal system lies in the wastage 
of the lute plates and side sheets of the cover at the water line; the 
effects of this evil beigg so great as to render the use of cist iron for 
the lute plates almost a necessity, whiie, on the contrary, wrought 
iron or steel is equally suitable for the construction of purifier boxes 
on the dry-jointed system. Among other points, the problem of de. 
signing cast iron side plates with water lutes calls for some attention, 
as although at first sight this may appear to be a very simple operation, 
itis really a matter that requires some degree of experience ; these 
plates being subjected to severe strains, due to the combined actiou of 
the outward pressure of the gas and the upward pull of the cover, also 
due to the same force. The general nature of these stresses is illus- 
trated in Fig. 5; the greatest strain being in the neighborhood of the 
point marked A. If care is not taken to meet this strain by sub. 
stantially bracketing the underside of the lute to the body of the lute 
plate, and also to provide proper internal ties, considerable trouble is 
experienced by frequent ‘‘ cracking,” and, as a consequence, leakage 
of water from the Jute. On the contrary, the strains on the side plates 
are much less in the case of the ‘“‘dry ” joint—the ‘‘ lift” of the covers 
acting almost as a direct t nsile stress; while the multiple system of 
covers, usually associated with this method of construction, gives sub- 
stantial cross-ties for resisting the outward pressure of the gas. 

The fact that the side plates of dry-jointed purifiers are very much 
less severely strained than those with water seals, coupled with great- 
ly reduced weight and a wider choice of materials, has led the author 
to investigate the possibility of imprgvements in the general con- 
struction of dry purifiers ; and he ventures to lay before the members 
of the Association a few suggestions with the aforementioned object. 
It should be understood, however, that these suggestions more par- 
ticularly refer to the construction of purifiers an: purifier houses on 
the overhead system. The general lines of the proposed improve- 
ments will be most readily apparent by reference to the diagrams ac- 
companying this communication, from which it wil! be seen that the 
main feature of novelty in the proposal lies in the idea of making the 
boxes not only support themselves, but also contribute to that of the 
upper revivifying floor and roof over same, coupled with a reduction 
in the weight of the pipe connections. 

By reference to Figs. 1, 2 and 3, it will be observed that the purifiers 
are oblong in shape, and are arranged in consecutive pairs, side by 
side, with the greater dimension in the longitudinal direction, and the 
contiguous sides and ends connected together in such a way as to form 
‘* box-girders ;” while the outer sides and ends are ordinary web plate 
girders. The bottoms of the purifiers are composed of wrought iron or 
steel plates, slightly dished for the purpose of drainage, and for re 
ducing strains due to gas pressure. It is also proposed to stiffen up the 
sieve-bearing bars in combination with the general structure of the 
purifier, so that they collectively act as girders and struts for carrying 
the weight of material, and to prevent distortion of the girder sides. 
The purifiers are shown to be supported by short columns placed 
directly under the boxes; but they could be equally well carried 00 
the outer sides, by prolonging the girders on to the walls of a building 
—the central columns only being retained. 

The spent purifying material can be readily discharged through the 
sectional discharge outlet shown on Fig. 1. Each of these sections 
should be made light, so that it can be easily handled by two men, and 
provided with a padlocked, discharging door. Its also possible, with 
the system shown, to materially reduce the weight of pipe connections; 
and as these represent in ordinary practice from 9 to 30 per cent. of the 
weight of the purifiers and covers, it is evident that there is room for 
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economy. By the aid of hydraulic valves formed in the body of the 
box girders, as shown in Fig. 4, and also by utilizing the space in the 
interior of the box girders as gas passages, it is quite practicable—as- 
suming proper workmanship in erection—to work a set of four purifiers 
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on a rotation system, with a less extent of pipe connections than is neces- 
sary with an 8-way center valve. 

The use of some system of reinforced concrete flooring, such as the 
Monier system, or the ‘t expanded ” metal form of construction for the 
revivifying floor, is recommended. Full particulars of the latter sys- 
tem are given in a paper by Mr. A. Baker, read before the Institution 
of Gas Engineers in May, 1900; andalthough it has only recently been 
introduced, it has been employed already at Beckton and other gas 
works for a similar purpose. The revivifying floor is shown to be in- 
closed by cast iron parapet plates, with a light single lattice girder 
secured to the upper flanges, for the purpose of carrying the roof 
principals. It is self-evident that the weight of metal in overhead puri- 
fiers constructed as described must be very much less than in any water 
lute system. It must be borne in mind, however, that cast iron plates 
cost only about one-half that of wrought iron or steel work, such as is 
shown. The degree of ultimate economy likely to be attained depends 
entirely on the skill of the individual designer ; but the author is of 
opinion that the purifier boxes and covers alone can be erected for 
about the same cost as those of equal capacity on the ordinary water 
lute system, and that the cost of the supporting structure and connec- 
tions can be reduced by an average of 50 per cent. 

The author regrets his inability to give a greater amount of detail in 
the diagrams owing to the time for the preparation of this communica- 
tion being somewhat limited. 

The most complete and exhaustive system of sulphur purification, 
practiced almost exclusively to meet the regulations prevailingin Lon- 
don, remains in very much the same condition as when it was evolved 
many years ago. The author ventures to assert that very few of those 
who are, or have been, engaged in the practical working of the system 
will claim that it isan entire and economical success, and more espec- 
ially under present conditions, when the gas manufacturer has perforce 
to be content with the supply of ‘‘all sorts and conditions” of a mix- 
ture called coal, giving a low yield of gas and residuals, but a very 
high one of other things, not the least of which are sulphur compounds 
and sulphuretted hydrogen. The introduction of air in purification 
has been of undoubted value in those happy places where sulphur 
clauses are unknown ; but it isan unfortunate fact that it cannot be 
employed to the same extent under more rigorous conditions. 

The hopes of the possibility of purification of gas in closed vessels, 
raised by the advent of the Claus process, still remain unfulfilled ; and 
the ‘* process” itself has apparently been relegated to the position of a 
thing of the past. The principle underlying the process, however— 
that is, ‘‘ self purification ”—still remains, and is worthy of attention. 
A study of the very able and candid account of the failure of the ex- 
periments on the Claus process at Belfast, given in a paper read by Mr. 
Stelfox before the Incorporated Gas Institute in 1897, gives a good clue 
to the defects in the mode of application of the underlying principle. 
The non-success of the experiments appears to have been quite as much 
due to mechanical and constructional defects as to chemical ones, 
There is no reason why the former could not be overcome at the pres- 
ent day ; thus restricting the problem to one requiring chemical solu- 
tion only. The latter is again reduced by the proved fact that the pro- 
cess was found to be quite capable of effecting complete purification for 
consecutive periods of two or three weeks. 

The reason why the system was subject to fits of bad behavior has 
still to be solved, and deserves our attention. A perusal of the papers 
dealing with certain phases of this subject, by Mr. George Livesey and 
Mr. F. D. Marshall, read before the Gas Institute, in 1875 and 1878, 
respectively, sheds some light upon the phenomena. The author is of 
opinion that if some scheme of experiments could be initiated under the 
direction of a committee of practical men, a solution would be dis- 
covered. 

Hill’s liquor purification process in use at the Old Kent Road gas 
works for many years, and the more recently adopted Holgate’s liquor 
purification system at Halifax, have proved successful within the limits 
of their application. Need we, therefore, despair of the devising of 
some intermediate scheme between the extreme pretensionsof the Claus 
process, and the more modest aspirations of the two latter ? 

It may not be out of place, in conclusion, to express regret that very 
little progress can be claimed for improvements in the general process 
of purification. 











THE people who own the Warsaw (N. Y.) Gas and Electric Com- 
pany seem to be waking up, in that they propose to expend some 
money in ‘plant betterment. Can it be that the Otis interest in the 
Warsaw concern has at last found the impulse that comes from the 
prod of a pin? 


Coal Handling for Gas Works. 


a 
[An abstract translation from the Journal fiir Gasbeleuchtung.{by Mr, 
FREDERICK EGNER.] 


At the Fortieth Annual Meeting of the German Association of Gas 
and Water Engineers, held at Mayence during the present year, Herr 
Weiss, Chief Engineer of the Municipal Gas Works at Ziirich, read a 
paper on the subject named in the heading. 

The matter of the paper, covering seven closely printed pages of our 
contemporary, contains interesting though lengthy details respecting 
the whole subject. In the course of his paper Herr Weiss shows that 
the handling of coal by mechanical means resulted in an econom~ cf 
46.5 per cent. 

In a resumé the author gives the final results of his labor, and as the 
recapitulation covers the whole subject in concise form, the translator 
thought such would be sufficiently clear and altogether interesting 
enough to present to your readers. 

The following are Herr Weiss’s findings : 

1. Requirements.—The transportation of the coal shall, after having 
been unloaded from the railroad, be done by mechanical appliances ; 
hence, by means of a power plant. 

2. As a source of power, gas, water, steam or electricity may be used ; 
but the latter seems the more particularly suitable. For places charged 
with smoke and coal dust the electric motor is especially well fitted ; 
further, it requires but little attention or supervision. 

8. If cheap electric or water power is not at hand, it will be best to 
convert the coke breeze, by means of the Kudlicz or Perret grate under 
the boilers, into power, which will then be reconverted into electricity. 

4, Only material in small pieces, such as slack or nut coal, can be 
satisfactorily transported by these methods. Lump coal must be broken 
before storing. 

5. The mechanical appliances must combine strength of construction 
with simplicity in design, in order that they may be easily served by any 
workman. They should have but few parts subjected to any grinding 
action, and the lubricating features should be reduced to the least pos- 
sible requirements. ‘ 

6. All complication of apparatus should be avoided as much as 
possible. 

7. The preceding condition at once carries with it the proposition that 
only benches with inclined retorts shall be used, because, along with 
the many advantages inherent to that system, they are the best suited 
to be employed in connection with such machinery ar the above. 

Along with the preceding remarks I refer you to the comprehensive 
researches of Herr Engineer Korting on that subject, given in a paper 
communicated at our Leipsig meeting in 1897. And to this I wish -to 
add that to day, after having collected valuable experiences, and hav- 
ing had the most satisfactory results with inclined retorts, I cannot 
think anyone would now erect a medium or large sized works employ- 
ing coal and coke handling machinery, without using the inclined re- 
tort as the connecting link. And not one of my colleagues who has 
ever operated with inclined retorts will doubt or question this asser- 
tion. 

8. All methods of coal transportation should be furnished with some 
sort of a reserve, so that interruption of operation shall not be possible. 

9. The coke leaving the retort can and should also be handled by 
machinery. 

1. Results.—Entire independence from the good will or caprice of 
the workmen in conducting operations. During epidemics, war or 
strikes one can conduct the largest works with a small number of ex- 
perienced men. 

2. Simplifying operations, and, with greater security in operating, 
increased power of production. 

8. Reduction in the number of workmen required, together with a 
reduction in the amount of physical exertion on the part of each work- 
man employed. By these means the periods of rest of the laboring 
man are lengthened, because during a working-day he will be re- 
quired to actually work only 54 hours; and this again is likely to 
postpone the demand for the 8-hour day, called for by the socialistic 
labor element, for some years to come. 

4. The real, or actual, gas workers (the firemen) will have nothing 
to do with manipulating the coal or coke, and can consequently give 
more attention to the heats of the benches. 

5. At night the transporting of the coal (excepting into the retort) 
ceases. It is all done in the day time, and within a few hours. 

6. Gas works with a minimum output of 106,000 cubic feet per diem 
can unhesitatingly adopt the mechanical coal and coke handling 
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7. The construction of simple coal handling apparatus has been 
well shown as technically possible, and to be accompanied with very 
good financial results. 

This communication embraces the result of thorough study of the 
subject. Many experiments and results, which exist not only on 
paper but have been well authenticated, demonstrate by practical 
operation with entire satisfaction for the past 2 years the benefit of 
coal handling at our works. 

On the conclusion of his paper, Herr Weiss was thanked by the 
Chairman acting for the Association, for his comprehensive work, 
which had been prepared by request of said Association a year previous 
to the meeting. 

One of the features which may be open to discussion is that which 
requires the breaking of the coal before storing. But Herr Weiss 
stated that it was simply a question of results after all. Viz., if the 
slightly lessened gas production from coal thus treated or the greater 
economy in handling effected, were the most valuable. 

Another feature is the statement of the dimensions of works, which 
may undertake economically to handle coal and coke mechanically 
(see 6). And here I would add that because it is economical that in- 
clined retorts 18 and 20 feet long may be used, there is no reason why 
9 and 10 feet long retorts should not also be economical. Why not? 
Only not so much so as the longer sort. The short ones can be set in 
houses of lesser height, that is all. The writer used a bench of 5’s, 
with 9 foot inclined retorts for over 2 years, with very good results. 








The Design of Steam Power Plants.—No. VI.' 
aanaiiilecm 
[By Mr. Henry C. Meyer, JR., in Engineering Record.} 

Drawings.—After contracts have been let for the engines, boilers, 
pumps, feed water heater and other auxiliaries of a plant, the engineer 
should obtain accurate drawings or blue prints of each, showing in 
plan and elevation the exact location of all seam and water inlets and 
outlets. When the engines, boilers and auxiliaries are located finally 
upon the plans, accurate drawings of the piping to connect them 
should be made. The piping should be shown in plan and in at leas. 
one elevation. The drawings should be to a scale of at least § inch to 
the foot, and should show the location of every fitting and valve in 
the system. It saves time to indicate a valve by drawing correctly the 
position of its flanges and joining them by two crossed lines. When a 
number of fittings are to be placed close together they should be drawn 
accurately and full, for if this is not done it may happen that the 
piping cannot be put together on account of too much being crowded 
into the space allotted. An accurate drawing would prevent an error 
of this kind from occurring. Complete drawings result in lower bids, 
and do away with extras that are usually the result of incomplete or 
inaccurate drawings. 

Principles Involved.—The fundamental object to be accomplished 
in steam piping is, of course, to carry steam without excessive loss of 
pressure ; and next in importance is the requirement of safety, that 
the condensation lossshall be a minimum and that the piping shall not 
leak. The greatest enemy to safety is the liability of water entering 
the system, or collecting in it, due to condensation ; and it is, there- 
fore, of particular importance that piping should be so constructed 
that it does not contain pockets in which water can collect. Pipes are 
usually proportioned so that steam travels at the rate of about 1 mile a 
minute, hence if a ‘‘slug” of water, as a body of water is sometimes 
called, is picked up by the steam and carried along with it an accident 
is very apt to occur, either by the rupture of an elbow, at a change in 
direction of the pipe, or by the water entering the engine cylinder and 
wrecking it. In some instances pockets cannot be entirely done away 
with, but where they do occur they should be properly drained. 
Straightway globe valves should not be used in a steam pipe, as the 
valve seat acts like a dam in forming a water pocket. Valves of any 
kind should never be placed so as to form a water pocket whether 
they are closed or open, if it is possible to locate them any other way. 
For instance, one frequently sees the stop valve on a boiler placed 
immediately above the boiler nozzle and a vertical section of pipe 
above the valve leading to an elbow from which a horizontal pipe leads 
toasteam main. When a boiler so connected. is out of service, water 
due to condensation accumulates in the vertical pipe over the stop 
valve, and although the pipe may be provided with a small drain pipe 
and valve, experience has shown that the latter are not always made 
use of to draw off the water, so that an accident may occur. It is just 
as effective to use an angle stop valve at the top of the vertical pipe 
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mentioned and to pitch the horizontal pipe that leads from it to the 
main so that condensation will flow toward the latter. With such an 
arrangement water cannot collect, and hence an opportunity for an 
accident does not exist. 

Steam pipes should always be pitched so that the condensation that 
occurs in them will tend to flow in the direction in which the steam is 
moving, the reason for this being that if it is attempted to run condensa- 
tion against the current of steam, water hammer is quite likely to oc- 
cur, as the water accumulates into a slug, which is finally picked up by 
the steam and carried along until projected against a fitting. If one 
wants to carry steam a long distance, from one point to another at a 
higher level, the pipe should be laid at the inclination desired and at 
frequent intervals, say every 100 or 150 feet, the line should drop a few 
feet into a pocket that can be drained through a steam trap into a small 
return pipe running back to the boilers. A horizontal pipe should be 
inclined so that the condensation will tend to flow against the current 
of steam only when the pipe is excessively large, so that the velocity of 
steam flow will be much below the usual practice. 

In systems of steam piping connecting several engines and the 
boilers supplying them it is usually the custom to connect each boiler 
with a steam main from which pipes lead to the engines. It is well to 
have this main of quite large size, so that the veloeity-of steam passing 
through it will be slow enough toallow any water that might be carried 
over from the boilers to accumulate in the main. The main, of course, 
should be drained by a pipe or pipes leading toa trap. If the main is 
divided into sections by valves, provision should be made for draining 
each section, for the reason that some parts may be shut off at times. 
Any branch to an engine should be connected to the top of the main to 
prevent, as far as possible, water from entering the branch. 

It is impossible to give definite information as to the design of piping 
for all steam plants, for the conditions met with vary so much. With elec- 
tric power house work, however, this is not the case, for the reason that 
the construction of these plants almost invariably follows one of two 
types that are standard as far‘as the relative locations of engines and 
boilers are concerned. These types are as follows: That in which the 
boilers and engines are placed back to back with a dividing wall be- 
tween, and that with the boiler and engine rooms end to end, with the 
engines and boilers lying in the same direction. As far as the piping 
is concerned, the back to back type is the one most to be preferred, on 
account of the short and direct connection between the engines and 
boilers and the ease with which it can be enlarged. With the engine 
and boiler rooms placed end to end the condensation losses in the steam 
piping are greater, and this type of station, as far as the piping is con- 
cerned, is not easily enlarged. 

The steam piping for that type of station in which the engines and 
boilers are placed back to back and separated by a wall usually con- 
sists of a feeder from each boiler, connected with a main which is sup- 
ported by the boiler room wall and also connected to each engine. 

The engine room floor is usuallya little higher than that of the boiler 
room. The main and as much of the piping as possible should be lo- 
cated in the boiler room, for the reason that if an explosion occurred in * 
some section of the pipe in the boiler room, it would be possible after 
the steam pressure fell to cut out the damaged section and operate the 
rest of the plant. If the engine room, on the other hand, was the scene 
of the explosion and became filled with steam, the electrical apparatus 
would, in all probability, not be fit for service without considerable 
overhauling. 

If the steam main is supported on a bracket on the boiler room wall, 
it is a good arrangement to carry a pipe with a bend of long radius 
from the nozzle of each boiler to an angle stop valve connected to a 
nozzle on the top of the main, as shown in Fig. 10, and to run a con- 
nection to each engine from a stop valve similarly located. The valve 
in the pipe leading from the boiler to the main should not be placed 
over the boiler nozzle and thus form a pocket, for reasons previously 
explained. With both valves close to the main they are easily reached 
from a light walk, suspended from the roof trusses. Another advan- 
tage of placing the valve close to the main is that the condensation is 
less when the valve is closed. Some engineers prefer to place the angle 
stop valve immediately over the boiler nozzle and run a horizontal pipe 
from it to an elbow turning downward to a nozzle on the top of the 
main. The stop valve can then be reached by a person standing on top 
of the boiler setting. The engine connection should also be a bend of 
long radius. These connecting pipes will then have sufficient elasticity 
to permit expansion and contraction to occur without injury to the 
pipe. With the arrangement suggested there is no chance of water 
collecting in any part of the system save in the main, and this should 
be large enough so that the water can settle there and pass out by the 
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drain pipes. Frequently the pipe leadi-g to each engine is provided 
with a separator close to the throttle valve. Besides intercepting moist- 
ure in the steam the separator performs another function of great 
value, in that it provides a reservoir of steam close to the cylinder, 
which insures a higher and more uniform pressure in the cylinder up 
to the point of cut-off than there would be if it were omitted ; and it 
also reduces the vibrations in the steam piping due to the intermittent 
flow of steam as the valves of the engine open and close. For these 
en ee” 
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FIGURE 12, 
Typical Arrangements of Steam Piping. 


reasons a separator, particularly if of large volume, is of much value, 
When the steam piping in theengine room is run in the basement, 
the arrangement shown in Fig. 11 can be resorted to. There the main 
is close to the floor of the boiler room. It can be supported on piers or 
wall brackets. The stop valve on the boilers is placed on the nozzle 
and a pipe with a long bend drops into the top of the main. The branch 
to each engine is run from an angle stop valve on the top of the main 
to a separator neareach engine cylinder. This system is as unlikely to 
have accidents occur to it as is the arrangement shown in Fig. 10. 

Sometimes the steam piping is put in in duplicate, the two systems 
dividing at a double nozzle or Y on the boilers, and converging at a 
similar ¥ close to and connecting with the throttle valve of the en- 
gine. Duplicate systems were used much more frequently in the early 
days of electric power house construction than they are at the present 
time. In fact, the opinion is fast becoming universal that a duplicate 
system is an expense that is unnecessary with the arrangement of 
boilers and engines and piping shown in Fig. 10. 

If the power station has the engine and boiler rooms placed end to 
end, as in Fig. 12, the arrangement of piping shown there is probably 
the safest. It is arranged on the ring or loop system, and valves are 
so placed that if an accident occurs, the damaged section may be cut 
out and the steam carried around through the system in the opposite 
direction. In the station shown an expansion joint is placed in the 
cross connection. In a station of any size the expansion in the mains 
running lengthwise of the engine and boiler rooms could be taken 
care of by anchoring the mains at the middle, so that the expansion 
would be equally divided between the two ends of the mains. 

Exhaust Piping for Condensing Plants.—A frequent method of 
running exhaust pipes in condensing plants is shown in Fig. 13. Each 
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FIGURE 13,—Engine and Condenser Piping. 
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engine is supposed to be provided with an i lent cond and 
air pump. The exhaust pipe branches are shown, one branch drop- 
ping into the condenser and the other branch, which contains a relief 
valve, leading to the atmosphere. If advantageous to do so, the free 
exhaust pipes can be connected toa single pipe leading to the atmo- 
sphere. The purpose of the atmospheric connection is to provide 
meuars for allowing the steam to escape in case something happens to 
the condenser to prevent it from working. The relief valve is noth- 
ing more than alarge check valve that is closed by the pressure of the 
atmosphere on one side, when a partial vacuum exists upon the other. 
Sometimes several engines exhaust into one condenser. The general 
arrangement can be the same. Exhaust piping for condensing plants 
should have flanged fittings most carefully put together. A leak 
through a very small hole will greatly affect the vacuum and the 
efficiency of the engine. The principal point to be looke] after is to 
have the alignment of the pipe such that there is absolutely no chance 
for water to lodge in the piping system, for the reason that if the 
vacuum is suddenly broken, the water is apt to be sucked back in the 
engine cylinder and destroy it. 

It is, of course, impossible to drain the exhaust pipe of a condensing 
engine, except toward the condenser, as the system is under a partial 
vacuum, unless some kind of positive pumping device, as an automati- 
cally governed pump and receiver, is used to drain off the con- 
densation. One of the most important points is to have very gener- 
ously proportioned exhaust pipes with as direct a run to the condenser 
and as few bends in the pipes as possible. The loss of a pound pres- 
sure between the engine and condenser means a very much greater 
increase in the amount of steam required to run the engine than would 
be occasioned by the loss of several pounds in the initial pressure, 
particularly with engines operating with low mean effective pressures. 

Exhaust Piping for Non-Condensing Plants.—In non-condensing 





plants the exhaust steam can be carried long distances for heating or 
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for manufacturing purposes, provided the pipes carrying it are large 
enough. When exhaust steam is thus utilized, the pipe carrying the 
exhaust steam from the engines to the outer air, which is known as 
the atmospheric exhaust, or the free exhaust pipe, is provided with a 
back pressure valve, the function of which is to preserve a suflicient 
pressure in the exhaust piping to cause the exhaust steam to flow 
through a system of pipes, also connected with this free exhaust pipe, 
tothe places where it is to be used. These back pressure valves are 
designed so as to open when the pressure in the exhaust system ex 
ceeds a certain amount, and thus allow sufficient steam to escape to 
reduce the pressure to that desired. 

It sometimes happens wken exhaust steam is used for heating or for 
manufacturing purposes, that the supply is not sufficient to meet the 
demand, and if this is likely to occur, it is the custom to run a live 
steam pipe from the high pressure piping to the exhaust piping, and to 
place in this connecting pipe a reducing valve which automatically 
opens and allows live steam to enter the exhaust system when the 
pressure in the latter falls below that which it is desired to maintain. 

When a system for utilizing exhaust steam is employed, it is 
frequently arranged in the manner shown in diagram by Fig. 14. A 
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FIGURE 14.—Exhaust and Feed Piping for Non-Condensing Plant. 


grease separator should be provided to remove as much oil as possible 
from the exhaust steam, after which the steam is passed through the 
feed-water heater. From the heater the pipe branches, one branch 
supplying steam for heating or for a manufacturing purpose—this 
branch furnished with a high pressure connection run from the boiler 
and containing a reducing valve. The other branch leads to the 
atmosphere, and it is provided with the back pressure valve. The top 
of the free exhaust pipe should have an exhaust head for intercepting 
the moisture that is blown out of the pipe by the exhaust steam. This 
head should have a drain pipe to a sewer or to wasie. 

Most power plants have a basement under the floor of the engine 
room, and in steam plants for buildings the exhaust piping is frequently 
run in covered trenches. When the exhaust piping i: below the floor, 
asatisfactory method of connecting the feed-water heater is shown in 
Fig. 15. The steam may pass through the heater or around it through 
the by-pass by properly adjusting the valves. 

Care of Drips.—The drainage from any part of the piping system is 
valuable on account of the cost of the water, and the heat in the water 
that would be lost if the condensation was allowed to go to waste. By 
condensation is meant water due to condensation in the pipes. Some- 
times the saving that is due to returning high pressure condensation to 
the boilers is not sufficient to warrant the expenditure for the apparatus 
necessary to do this, but that is a point which must b> determined for 
each case. Condensation from exhaust steam pipes can sometimes well 
be allowed to go to waste, for the reason that it generally contains more 
or less oil ; and the chance of this doing injury to the boilers is apt to 
be too great for the saving that would follow its utilization. If it is 
used, the water should be filtered. 

There are various methods of returning high pressure condensation 
tothe boilers, and the most common are the Holly system and the 
“steam loop,” both patented systems controlled by Westinghouse, 
Church, Kerr & Company, and by means of the automatically gov- 
erned steam pump and receiver. With the latter the drip from all high 
pressure steam pipes, from separators, steam jackets on the cylinders, 
from reheating receivers, placed between the cylinders of compound 
and triple expansion engines, and all other points from which water is 
drained can be connected to a main leading to an automatic pump and 
receiver. Each drain pipe should have a steam trap, if there is any 
chance of their being under different pressures. The automatically 
foverned pump can discharge the water into the boiler feed pipe be- 
tween the boiler feed pump and the boilers. With very long steam 
pipes which have to be drained at several points, the drainage can be 
| drawn off by a steam trap discharging into a return pipe leading to an 


automatic pump and receiver at the boiler house. If theinclimation of 
the steam pipe is such that the water will not run back by gravity in 
the return pipe to the boiler house, the drip can be carried to the lowest 
point in the system and an automatic pump and receiver, operated by 
steam from the main pipe, can be located there and used to pump the 
water up hill and back to the boiler house; that is, of course, provided 
the saving will warrant this arrangement. All high pressure drip lines 
should be thoroughly covered with a non-conducting covering. 

Low pressure drips contain the condensation drawn from pipes carry- 
ing exhaust steam, steam condensed in feed-water heaters of the closed 
type, the drip from engine and pump cylinders and the drip from grease 
separators. All of this condensation should be thrown away on ac- 
count of the grease that it contains, unless som? form of oil filter is 
used. All low pressure drips should be trapped independently into a 
drip main which can be led to any convenient place, such asthe sewer. 
the pipe carrying off the discharge from the condenser, etc. 

Feed- Water Piping.—Feed-water piping is sometimes put together 
with screwed and sometimes with flange fittings, and these are either of 
brass or cast iron. The pipe isof brass or extra heavy wrought iron. 
The screwed fittings are capable of standing a pressure of 150 pounds, 
but for pressures over 125 pounds flanged fittings are most frequently 
used. It is better to use elbows with a long radius to reduce frictiou. 
Gate valves should be used instead of globe valves, for the same 
reason. 

An arrangement for feed-water piping for a typical plant equipped 
with surface condensers is shown in diagram by Fig. 16. The plant is 
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FIGURE 15.—Steam Connection FIGURE 15. 
Feed Piping for Condensing Plant. 


to Feed-Water Heater. 
supposed to contain three engines, each with an ind2p-ndent air pump 
and surface condenser, two boiler feed pumps, a primary heater in the 
exhaust pipe of each engine, between the engine and condenser, and a 
single auxiliary heater receiving the exhaust steam of the air pumps 
and the boiler feed pumps. The steam condensed in each condenser is 
drawn therefrom by the air pumps and forced into a hot well, from 
which the boiler feed pumps draw their supply. For occasionally re- 
plenishing the water from the condensers and supplying fresh water 
when needed, a fresh water pipe is led to the hot well, and its supply 
can be controlled by a float valve or ball cock, so that fresh water will 
flow in the hot weil in case the boiler feed pumps draw water faster 
than it is discharged from the air pumps. The boiler feed pumps are 
in duplicate. It is a good investment to put a water meter in the feed 
line, and one capable of measuring hot water should be used. The 
meter should have a by pass and be located at the pressure side of the 
pump, as shown. From the feed pumps the water is forced through 
the primary heaters and then through the auxiliary heater to the boil- 
ers. Each heater should have a by-pass, and in the pipe leading to 
each heater two valves should be placed, one used as a stop valve and 
the other as a regulating valve, which should be adjusted when the 
plant is started, so that approximately equal amounts of water will pass 
through the heaters. It involves a little more complication to do this, 
but it insures each heater doing its full work. 

In Fig. 16 one end of the feed-water main in the boiler room is pro 
vided with an injector connected to the fresh water supply. The method 
of running feed mains in a boiler room varies. Horizontal tubular 
boilers are frequently set with a number of boilers in one battery. 
Sometimes, therefore, the feed main is run along the fronts of the 
boilers just above the fire doors. Water tube boilers are generally set 
two in a battery, so that if a pipe extends across the front it blocks the 
passageway between the batteries. With this type of boiler the feed 





main is sometimes run in a covered trench in the floor along the fronts 
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of the boilers. Again, the mains are run on top of the setting. A 
branch from the main should extend to the boiler front, at an elevation 
low enough so that the regulating valve, which should be of the globe 
type, may easily be reached by the boiler attendant. A check valve 
should be placed in the pipe, as shown. 

Feed-water piping for non-condensing plants is shown in diagram 
in Fig. 14. It is supposed that exhaust steam is used for heating and 
that the condensation is returned to the boilers. This may be brought 
back to one of the boiler-feed pumps, which can be connected toa 
return tank receiving the condensation in the heating system. The 
pump draws water from the tank and forces it through the feed-water 
heater to the boiler. A fresh water pipe is led to the return tank and 
the supply is controlled by a float valve. If a feed-water heater of the 
open type is used, the condensation from a heating system is carried 
back to the heater, and usually enters it at the side or bottom. The 
boiler-feed pump draws its supply from the heater and forces the water 
to the boilers. Fresh water, controlled by a float valve or ball cock in 
the heater, is supplied to the heater at the top, and it falls to the bottom 
in direct contact with the exhaust steam and is thus heated. Cold 
water is only supplied when the boiler-feed pump draws the water 
from the heater so fast that its surface falls below a certain level. 

In electric stations it is frequently the practice, for safety’s sake, to 
use a duplicate feed main from the pump to the boilers. With such an 
arrangement it is possible to test a boiler or group of boilers. If the 
steam piping is arranged so that one or more boilers can supply any 
one engine independently of the others, the duplicate boiler feed main 
is of considerable value, for with such a duplicate system the steam 
used by an engine can be measured at any time and the condition of 
the engine determined. 

Kind of Pipe.—‘‘ Extra heavy” wrought iron pipe is used for steam 
piping. In the connection between a boiler and a steam main, or the 
main and the engines, long bends made of wroughtiron pipe are an 
advantage, for several reasons. First, they reduce the friction very 
much ; second, their use reduces the number of joints likely to leak ; 
third, such a connection is very much more flexible than one com. 
posed of two straight pieces of pipe connected by an elbow. Their 
greater flexibility is of great advantage in taking care of expansion 
after the piping is in place, and furthermore, they are much easier to 
connect when erecting the piping. No matter how much care is taken 
in facing the flanges off square, it almost always happens that the 
flanges of the boiler nozzles are not in perfect alignment, or exactly 
horizontal, so that a considerable strain is introduced in the piping in 
forcing the abutting flanges toa seat. It is much better to make the 
bends in the piping out of wrought iron than copper, although the lat- 
ter has been used to some extent. At the temperature the copper is 
subjected to in brazing the joint, the fibrous nature that copper acquires 
in rolling is destroyed and a serious reduction of its tensile strength 
and ductility results. 

Kind of Fittings.—There are two kinds of fittings used in steam 
piping, the screwed and the flanged fittings. The former, as the name 
implies, are put together by a screw thread, while the flanged fittings 
are bolted together. Screwed fittings are used in plants where the 
steam pressure is low, 80 pounds or under, and sometimes with higher 
pressures. The usual flanged fitting is shown in Fig. 17. The pipes 
are screwed into the flanges, as shown. Some years ago committees of 
the American Society of Mechanical Engineers, of the National Associ- 
ation of Master Steam and Hot Water Fitters, and of manufacturers of 
fittings, met and adopted a schedule for the dimensions of flanges, and 
this schedule is known as the ‘A. S. M. E.,” or the “‘ Master Steam 
Fitters” flange schedule. The schedule of standard flanges is printed 
in the catalogues of large pipe dealers and manufacturers. Flanges 
dimensioned in accordance with this schedule are considered by many 
to be strong enough for a steam pressure of 150 pounds, and even 
higher. There does not seem to be any doubt but that these flanges 
are strong enough for high pressures, but the careless manner in which 
they have sometimes been made and put together has caused leak- 
age. ; 

It is said that the bolt sizes here recommended are not large enough 
for high pressures, and it is the practice of several firms that make a 
business of installing piping for plants carrying high steam pressures 
to use bolts a size larger than is recommended in the standard flange 
schedule. In the best work the flange and pipe are carefully threaded 
and the pipe screwed into the flange. The inner circumference of the 
flange at the face of the flange is then struck with a hammer, or 
peaned, as it is called. The pipe and flange are then put into a lathe, 
where both are faced off. Sometimes the pipe is not screwed quite up 
to the face of the flange. Pipe over 16 inches in size cannot be thread- 
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ed so the flanges are riveted on pipe over that size. Sometimes rivets 
are used with smaller pipe than that mentioned. 

The difficulty with the flange shown in Fig. 17 is the tendency to 
leak throught the thread. This can be overcome.by good workman. 
ship, and one or two manufacturers have devoted a great deal of atten. 
tion to making flanges of this type for high steam pressures. This type 
of flange is frequently put together with a copper gasket, either in the 
form of a flat or corrugated ring. There are various patented pack. 
ings that have also given good satisfaction. In the flange shown by 
Fig. 18, which has been used with a good deal success, there is a cireu- 
lar tongue and groove, as shown, the groove containing a ring of cop- 
per as a gasket. One objection to this flange is that in places where 
the piping is concentrated and the connections short, it is difficult to 
spring the flanges apart a sufficient amount to take out a section of 
pipe for repairs. 

The objection to any screwed flange is the tendency for steam to leak 
through the joint between the flange and the pipe. A method of over. 
coming the leakage between the flange and the pipe is shown in Fig, 
19. The sketch from which the cut was made was furnished by Mr, 
George I Rockwood, Mem. Am. Soc. M.E., who designed the flange, 
The pipe is a steel boiler flue, and the flange is slipped over it, and the 
end of the pipe heated and flanged, as shown. The faces of the flange 
are cut away so as to caulk the joint. The Van Stone joint, made by 
the Walworth Mannfacturing Company, is a modification of the Rock- 
wood design, and has a recess in the flange in which the pipe is ex- 
panded as shown in Fig. 20. This joint has been used successfully to 
a considerable extent. 

Cast iron has been used by some engineers. The stations of the Edi- 
son Electric Illuminating Company in New York City, recently 
absorbed by the New York Gas and Electric Light, Heat and Power 
Company, use cast iron almost exclusively, and with very satisfactory 
results. Mr. John Van Vleck, who designed the system, informed the 
writer that the piping was made of the best charcoal iron, containing 3 
per cent. of aluminum to prevent blow holes from forming in the 
casting. The flange is cast on the pipe as shown in Fig. 21. The 
flanges have raised seats, and the joints are ground, no gaskets of any 
kind being used. In making these joints, a pipe was set on end and 
an iron strap put around the flange to be ground, so as to hold, ina 
proper position, the flange of the pipe or fitting to be ground to fit it. 
Emery was placed between the flanges, and the upper fitting turned by 
means of a stick of wood fastened to it, two men walking around with 
the stick until the joint was finished. Two men could grind a 14-inch 
flange in about half a day. The following table shows the sizes in 
inches of the cast iron pipe in the Duane Street station : 

Thickness 


of Pipe. 
Inches, 


1} 34 


Thickness 
of Flange. 


Inside Dia, 
Pipe. Inches, 


Dia. 
pe. In, Flange. In. 
16 264 
14 24 
12 21% 


Dia. Bolt No. and Size 
Circle. In, of Holes. 


234 20 14 
205 16 1% 14 3t 
18} 16 1% 14 3 


This company used copper bends to connect the engines and boilers 
to the mains, but recently they have been using bent wrought iron 
pipe with the flange welded on the end of the pipe. 

Wrought iron pipe with forged wrought iron flanges welded on the 
end of the pipe, shown in Fig. 22, has been introduced within the last 
year or two, and seems destined to play an important part in the steam 
piping of the future. The process of manufacture has been developed 
by the National Tube Company, which stated that in making the pipe 
a forged wrought iron flange is bored out and forced on to the end of 
the pipe. It is then heated ina furnace and welded by means of 4 
hammer. The flange is then faced and the bolt holes bored out. The 
piping is usually put together with a corrugated copper gasket, and is 
made in various sizes from 6 to 36 inches in diameter. 

Covering Pipes.—Steam pipes should be covered, for the double 
purpose of saving the latent heat in the steam that would otherwise be 
lost in condensation, and also to prevent the engines from being dam- 
aged by this water of condensation. With coal at $3 per ton, 10 feet 
of uncovered 6-inch pipe will cause an annual loss under average 
conditions of over $5 per year. A good covering that would reduce 
this loss to $1 per year would only cost about $5. From this it will be 
seen that it pays to buy the best covering obtainable, and in making 4 
selection the question of durability should be looked into fully, a8 
much as the efficiency of the covering when new. Sometimes the pipe 
covering is made part of the piping specifications, and again a@ con: 
tract is made for it with a manufacturer direct. 

Specifications for Piping.—When an engineer prepares accurate 
scale drawings of the entire system of pipe fittings, etc., the written 
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FIGURE 21, FIGURE 22 
Types of Flange Pipe Connections. 


specifications can be quite brief. They should call for bids on the en- 
gineers’ drawings, name the locality of the power house, ask of the 
contractor the time necessary to complete the work, and specify by 
name or make the fullowing, if they are to be used, and are not marked 
on the drawings: Steam valves; water valves ; reducing valves; 
back pressure valves ; steam traps ; injectors ; kind of packing used 
between the flanges; kind of pipe covering. The method of support- 
ing pipes should be described if itis not indicated in the drawings. 
The kind of fittings and pipe wanted should be clearly stated. 








A Gas Engine Electric Lighting Plant in a Public Library 
Building. 
nails 

Engineering News notes that in the branch libraries of the Carnegie 
Institute at Pittsburg, which have ‘been established through the 
generosity of Mr. Andrew Carnegie, an extremely compact and efficient 
electric lighting plant has been adopted in which the dynamo that sup- 
plies current is driven by a direct connected gas engine. These plants 
were installed by the Westinghouse Companies, who furnished our 
contemporary with a description of the plant in use at the Lawrence- 
ville branch, from which the following is taken : 

The building contains an auditorium seating 5,000 people, a book 
room, with capacity for 60,000 volumes, and several reading rooms, 
etc. The building is lit by 200 incandescent lamps of 16 and 8-candle 
power. The engine room, located in the basement, is 15x18 feet, and 
contains the generating set, consisting of a 25 horse power Westing- 
house 2-cylinder gas engine, direct connected to a Westinghouse direct 
current generator with a capacity of 150 amperes at 110 volts. The 
two machines are mounted on the same bed plate, only 4x10 feet. 
The room also contains the switchboard, and in one corner is a small 
air compressor, which is belted to the gas engine at intervals, as re- 
quired, for charging a tank placed in a cupboard in the engine room. 
The tank is connected to the cylinders of the gas engine through suit- 
able valves, and the compressed air is used for starting the gas engine, 
asis ordinarily done in the Westinghouse outfits. In the cupboard 
covering the air tank is a small primary battery and induction coil 
Which is used for igniting the gas and air mixture in the engine 
cylinders while starting. After the voltage of the generators has 
reached normal, the igniting battery is switched out, and the main 


current from the dynamo is used in the ignition mechanism, 3 incan.. 


descent lamps in series being used asa resistance in circuit with the 
induction coil. 

The plant has been in operation 9 months, and thus far no inter- 
Tuption of the service has occurred, no change in the igniters or any 
other part of the gas engine equipment having required repairs or re- 
newal. The plant isin use for several hours every day carrying a 


considerable load, ana it operates with great steadiness and a minimum 
of attention. 

The building is heated by a hot water system using natural gas as 
fuel, and this gas is also used in the gas engine. Were fuel economy 
an object it would seem to be practicable to utilize the hot water dis- 
charged from the hot water jacket of the engine in the heating coils, 
thus obtaining the same advantage of economy as is obtained in the 
steam engine by the use of the exhaust steam for heating purpbses. 

The great advantage of the gas engine plant in the elimination of 
the boiler, with all its attendant risk, cost of attendance and dirt and 
dust in handling fuel and ashes, make the system an ideal one for 
isolated electric plants. The two features which have prevented a 
larger use of gas engines in this field are the liability to break downs 
and the noise and vibrations which were formerly considered in- 
separable from the gas éngine. We are assured that these have been 
entirely overcome in the plant above described. 








Production of Natural Gasin 1899.' 
eae ean 

The total value of the natural gas produced and marketed in the 
United States in 1899 was $20,024,873, while that of 1898 was 
$15,296,813, showing a gain of $4,728,060. This gain is due in part to 
the slight increase in prices charged consumers and in part to the 
securing of more complete returns, but mainly to the increased amount 
of natural gas produced and marketed. 

This gain has been accomplished against a declining pressure in all 
of the old fields. There was little new territory developed during the 
year, except in the extreme southwestern portion of Pennsylvania and 
a portion of West Virginia, in which some virgin territory that has not 
felt the drain of adjacent wells was developed. The increased delivery 
is due principally to the enlargement and multiplication of the pipe 
lines of the old companies, the application of the gas compressor on a 
large scale, and the more careful manipulation of the wells and lines 
so as to anticipate the requirements of the consumers. 

West Virginia made the largest increase of any of the gas producing 
States. There were four large companies operating in the State during 
the year, which conveyed the product mto Pennsylvania and Ohio for 
consumption. They are responsible for the large increase in the nat- 
ural gas output of West Virginia. 

The total number of wells producing gas reported at the close of 
1898 was 8,453, and at the close of 1899, 9,333. This is an increase of 
880 wells, or over 10 per cent. on the number at the close of -the pre- 
ceding year. The increase in the value of the gas sold during 1899 
was 31 per cent. over 1898. 

Of the total value of natural gas produced in 1899 the Appalachian 
fields supplied 60 per cent. and the Lima-Indiana fields 37 per cent., 
leaving but 3 per cent. of the value for the production of all the other 
fields in the United States. 

The conditions under which natural gas is produced in the Appal- 
achian and Lima Indiana gas fields are somewhat similar, although in 
the first the gas is derived from a series of more or less porous sand- 
stones, while the latter is found in the porous strata near the top of the 
massive Trenton limestone. The Appalachian sandstones containing 
the gas are found in the flanks and summits of long lines of uplifts in 
the strata. The gas of the Lima-Indiana field 1s collected along the 
flanks and summits of the gradual swells of the Cincinnati uplift. In 
the Appalachian regions there are a series of waves in the structure, 
forming high ridges with troughs or depressions between, known geo- 
logically as anticlinals and synclinals. These ‘‘rock waves” have 
greatly curved and gradually sloping flanks, and they follow a gen- 
eral northeast and southwest course to the west and northwest of the 
main Appalachian chain of mountains, and in a measure parallel with 
them. Beginning in Western New York, these parallel folds can be 
traced with some irregularities and modifications into Eastern Ken- 
tucky, crossing Pennsylvania and West Virginia, with outlying 
minor fields in Southeastern Ohio. In sections these parallel ridges 
are disturbed by cross anticlinals and the lines themselves are offset in 
several localities. The denudation of these uplifts has evened up the 
general surface, so that they are not usually prominent in the topo- 
graphy of the section. 

The whole series, with their folds, have a general southwestern dip 
from Western New York to a point near Parkersburg, West Virginia, 
which averages 17 feet to the mile until West Virginia is reached where 
it flattens off. From this lowest point the measures are almost level for 
miles, gradually rising in all directions. 








1. Abstracted from the 2ist Annual Report of the United States Geological Survey. 
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Near the eastern edge of this level area there is a remarkable sudden | its anticlinal of 450 feet. 


uplift or anticlinal, extending almost due south from St. Marys, West 
— to Spencer, in Roane county, West Virginia, a distance of 40 
mies, 

On the flanks of these folds and at their crests, where the rocks are 
at the greatest elevation, the large reservoirs of gas are found. The 
main gas producing territory of the Appalachian region begins a few 
miles nofthwest of Parkersburg, and, with the exception of a few bar- 
ren sections and offsets in direction, it is almost continuous in a north- 
east direction as far as Western New York. That portion to the south- 
west from Parkersburg, West Virginia, into Kentucky and Tennessee, 
is lacking in the regular structure of the section to the northeast, owing 
to the thickening of the measures below the Pittsburg coal, which has 
to a large extent counteracted the folds faund on the surface. In this 
portion of the Appalachian field, however, there are some areas which 
are known to contain high pressure gas in considerable quantities. 
There are numerous sands covered up over this great area which hold 
both natural gas and petroleum. It is usually the position of the well 
with reference to the arch which determines whether it will produce 
gas or petroleum. Since the gas is very much lighter than petroleum, 
it is found in the higher portion of the same stratum, while the petro- 
leum is contained in the lower portion, and salt water in and near the 
bottom of the trough. There are often exceptions to this, hpwever, 
which are generally accounted for by local folding or thickening of the 
strata in the floor of the trough or on the flanks of the uplift. 

There are a number of sandstone strata that in different parts of the 
region produce gas. Ina few localities three of the sandstone strata 
passed through by the drill are known to have produced gas in quan- 
tity, but usually the big flow found is confined toa single stratum. 
The strata which contain gas in quantity in different locations begin 
with the upper member of the Mahoning or Dunkard sands, at the 
bottom of the Barren Measures of the Carboniferous group, and end 
with the Kane sand of the Middle Chemung formation. The whole 
section represents a distance of about 3,500 feet of vertical strata, in 
which there are about 25 separate producing sands. They vary in 
structure from a dark red compact sandstone to sands containing 
beautifully rounded pebbles from the size of a pea up to a marble. 
The top portion of the sand is often very hard, compact silica. The 
open or pebble formotion is found below. The sand is usually covered 
with a compact slate or shale. 

The following is a well record generalized so as to show the prin- 
cipal gas producing strata in Southern Greene county, Pennsylvania, 
and Monongalia and Wetzel counties, West Virginia, beginning with 
the Mapletown or Sewickley coal, which is assumed to be found at a 
depth of 720 feet : 

Formation, 
Conductor...... 
13} inch casing.. 0 144 


Top. Bottom. Remarks, 
0 1 


10-inch casing.. 0 1,148 
8} inch casing.. 0 1,755 
68-inch casing.. 0 1,842 
5,°, inch casing. 0 2,204 


4}-inch liner in 
cave at 2,803..2,803 290 
Sewickley coal.. 720 725 
Pittsburg coal.. 815 825 Produces gas in several localities. 
Red cave....... 1,015 1,055 Near crinoidal limestone. 

The gas regions in Ohio, known as the Sugar Creek and Lancaster 
pools, obtain their gas in the Clinton limestone, and are considered to 
belong more closely lo the Appalachian gas fields than to the Lima- 
Indiana field. 

The natural gas produced in what is known as the Lima-Indiana 
field comes entirely from the Trenton limestone; not that the lime- 
stone in all localities holds the gas, for it is contained only in those 
parts of the field where natural reservoirs have been formed in the 
rock. A portion of the limestone areas in Ohio and Indiana has two 
or more strata near the top of the formation which are more or less 
porous or cellular, owing to the fact that the interlinking of the erys- 
tals of dolomite leave small spaces for the accumulation of the gas. 
Into these porous divisions, commonly termed ‘pay streaks,” the 
natural gas has been stored under enormous pressure. There is a 
covering of compact shale, known as the Utica shale, capping the sur- 
face of the Trenton limestone, which has sealed in the accumulated 
gas. 

The great Cincinnati arch, beginning in Tennessee, extends through 
Kentucky in a general northern direction, and. crosses the Ohio river 


large as they once were, are approaching exhaustion. 
tion of the Ohio division of this field, which originally had a rock 





The main crest then swings tothe north. 


west with steadily declining elevation and with wide, gently sloping 
flanks passes into Indiana. 
crest is at sea level and is covered by 900 feet of superimposed strati- 
fication and drifts. Very near the center of the north and south line 
forming the western boundary of Ohio an arm starts off from-the 
main arch above described, pointing northeast, whose crest is subject 
to some undulations until at Findlay, Ohio, it has an elevation of 
about 315 feet below sea level at the highest elevation and is here 
covered by 1,100 feet of strata. 
pursuing a course nearly north as far as Sylvania on the Michigan 
border. 
Erie near Oak Harbor at an elevation of 725 feet below sea level and 
covered by 1,350 teet of strata. 


At Hartford city, in Blackford county, its 


At this point this arm forks, one limb 


The main arch continues its general course, reaching Lake 


On the Northern flank of the great broad swell of the main arch in 


Indiana, as well as along the declining crest of the arch toward the 
northwest, the great natural gas producing areas are located, and are 
estimated to contain 2,000 square miles. 
territory in Ohio is estimated at 500 square miles; that at and near 
Findlay originally contained 100 square miles. 


The area of gas producing 


It must be remembered that while the greatest care is exercised in 


getting returns from all the companies supplying natural gas to con- 
sumers and from individuals using natural gas, and while over 95 per 
cent. of all the companies and many individuals have made full and 
complete returns, there is still a very considerable amount of natural 
gas that is not accounted for in this report. 


Large quantities of gas are used by companies and individuals as fuel 


in the operating of pumps on small oil lines, pumping and drilling 
wells, the manufacture of lampblack, and for domestic fires for opera- 
tors and land owners in the section where the wells are located. Nat- 
ural gas needs no preparation to makeit marketable, as does petroleum, 
This amount has beer estimated at from 25 to 30 per cent. of the amount 
actually sold. There is also a large percentage lost, owing to leaks in 
lines, waste due to drilling oil wells in the gas territory, drips, and the 
blowing off of wells to exhaust the water that often finds its way into 
them. This is especially true of southwestern Pennsylvania and West 
Virginia, where there is at present much new work in progress. It is 
estimated that the average price of natural gas furnished consumers 
during 1899 was 18} cents per 1,000 cubic feet. 


There were in use, up to the close of 1891, 18,856.8 miles of natural 


gas mains of various sizes, from 2 inches up to 36 inches in diam- 
eter. 


It is unfortunately true that both of the great gas producing fields, 
The greater por- 


pressure of 480 pounds to the square inch, has now no rock pressure 
whatever. A large area of the Indiana division has also yielded up 


over one-h;If of the volume of natural gas once stored in its great 


reservoirs. The original rock pressure in Indiana was the same all 
over the field, and registered 325 pounds to the square inch ; it is now 
down to an average of 165 pounds to the square inch, and if 100 pounds 
is required to hold back the pressure of salt water, the figures show 
that 66 per cent. of the product has been taken out and consumed. The 
unjustifiable waste in all the natural gas fields has been enormous. 
Because of the original idea that the gas supply was inexhaustible, since 
one or two wells did not show any large decline in pressure during the 
first six months of their lives, and also because it seemed to cost the 
owners nothing after the well was drilled in, millions and millions of 
cubic feet of this valuable fuel were allowed so escape into the air un- 
consumed. Its value will only be realized after it is all exhausted. 

All the fields show loss of pressure. The old field of Trenton rock 
gas in Northwestern Ohio is nearly exhausted. That of Indiana is 
undergoing a rapid decline. Many of the old fields have been practi- 
cally exhausted in Pennsylvania also. Were it not for the fact that in 
Pennsylvania and West Virginia the gas areas are more or less sepa- 
rated by streaks of unproductive terriory they too would have shown 
the same conditions that are observed in Ohio and Indiana. To reach 
the various gas pools of the Appalachian fields usually involves a com- 
plete change in the location of gas mains, which is a source of continual 
expense to thé Eastern gas companies. The great, broad and almost 
continuous gas producing expanse of the Trenton limestone inside of 
defined limits have, however, made it a matter of simply lengthening 
the gas mains to reach additional territory. 








Tue authorities of La Porte, Ind., have about determined to go into 
public lighting on a large scale by means of Welsbach outdoor lamps. 





a few miles above the city of Cincinnati at an elevation on the crest of 


They will not make any mistake in so doing. 
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Gas Engine Questions. 





Invention declares that the theory of the maximum expansion of the 
burning of gas is as old and well known as that of compression before 
firing, but has been neglected in favor of extending the latter one, for 
many reasons, of which the most cogent for engine builders is proba- 
bly the following: The internal combustion engine, or gas engine 
only, as it was in its early days, was, for the power it developed, a 
bulky motor, and very wasteful of gas. When, therefore, the success 
ful introduction of compression before expansion was an accomplished 
fact, a very much higher meaii pressute, coupled with a great reduc- 
tion of gas consumed, were the immediate results. The engine thus 
became much more powerfu: for its size, and also much more economi- 
cal, and from that time, through becoming a rival of the steam engine 
in the lower powers, found a place in the market as an established 
commercial success. : 

The position to which the gas engine was thus brought presents some 
slight analogy to the change wrought in the steam engine as a practical 
=and at that time economical—motor by Watt. But it would, perhaps’ 
be premature to push the analogy further, and say that the improve” 
ments to the steam engine, resulting from higher pressures, and greater 
expansions, foreshadow the future developments of the gas engine. 
But even with the higher power which a modern gas engine possesses; 
it is still much below that of a steam engine when compared size for 
size; and as the cost of building is intimately connected with engine 
dimensions, and as greater expansion necessarily means a lower mean 
pressure and consequent increase in engine dimensions, it would want 
avery great gain in economy, due to this greater expansion and utili- 
zation of the burning gases, to induce manufacturers to add to the 
bulk or increase the complication of design of their engines for this 
purpose only. 

The great virtue of the Otto, and its adaptation to commerciai 
requirements, lies in the fact that the whole of the operations of suc 
tion, compression, etc., are carried out in one cylinder, and when the 
opposition to the introduction of the system of compounding in the 
steam engine is borne in mind, it is not to be wondered at that a simi- 
lar dislike to any additions to the gas engine should be felt without 
having a certainty of very greatly increased efficiency. 

It has been remarked by a well known writer on these motors that 
many of the early difficulties were experienced through endeavoring 
to carry out their mechanical details on lines similar to those of steam 
engines. It is true that, in the light of later experience, there has 
been some slight return to this idea in the construction of certain 
double acting and tandem engines; but the standard type of Otto 
engine shows that the simplest motor involves a very wide mechanical 
deviation from steam engine practice. 

The failure of certain efforts to compound the gas engine probably 
arises more from an attempt to do soon steam engine lines, rather 
than from the more often alleged reason of insufficient gain from in- 
creased expansion to justify the addition of another cylinder, with its 
corresponding mechanical and thermal disadvantages. 

The clearance volume in a gas engine cylinder is never less than 25 
per cent. of the piston displacement, and very seldom as low as this. 
The number of ‘times the gases are expanded when a full charge is 
drawn in does not, therefore, ever exceed five times. Between three 
and four times represents the average practice, and, although this ratio 
isby no means excessive, it yet represents a much greater difference 
between the maximum and mean pressure than would be the case in a 
simple steam engine which expanded its steam the same number of 
times, 

There are two reasons which account for this: One being the differ. 
ent nature of the expansion curves; the other, and more important, 
being that in the gas engine expansion begins immediately the piston 
moves on its outstroke, while in the steam engine full pressure is 
maintained until the point of ‘‘ cut-off,” which determines the ratio of 
expansion, is reached. The mean effective pressure in the gas engine 
isalso reduced by the greater work absorbed in compression. 

To take full advantage of the gain by increased expansion, there are 
two ways open in gas motors, viz.: To carry it out in one cylinder only, 
orto take the course adopted in steam engines of compounding the 
cylinders, which laiter method is, indeed, the only feasible one when 
itis desired to expand steam more than three or four times with real 
Success. The first of the two methods is more promising of mechanical 
efficiency and, what is of greater consequence, of thermal efficiency 
also, for it must be remembered that cylinder wall action, so inimical 
to economy in steam engines, does not stand for the same thing in gas 
engines, where it is necessary to rob the gases of a large percentage of 





their heat to obtain suitable conditions for working. It also indicates 
the only direction which gives any hope of dispensing with the water 
jacket, for the fall of temperature in the gases takes place very rapidly 
as they expand. 

It might be urged against the whole of the expansion taking place 
in one cylinder that the variation of load on the piston is already suffi- 
ciently great in gas engines without adding to it by still more expan- 
sion, but if the indicator diagram of ordinary practice is prolonged by 
plotting out the area due to expanding to, say, twice the volume 
shown, and then compared with its original form, it will at once be 
seen that the worst part of the diagram for excessive variation of pres- 
sure is the part exclusively used in practice, and that the area added 
on, while undoubtedly still further affecting the final ratio between 
maximum and mean pressure, does so at least without the excessive 
variations in its own pressures, which constitute the leading feature of 
the first part of the diagram. It follows from this that, even if the en- 
gine was compounded by the addition of a low pressure cylinder, un- 
less a much larger clearance space, with the accompanying disadvan- 
tage of a lower compression of the charge, were given to the high 
pressure cylinder, there would still remain the great variation of pres- 
sure on the piston which already exists, because the exhausting pres- 
sure on the high pressure cylinder must fall to atmospheric pressure 
by the end of the stroke to permit of suction again taking place. 

In the low pressure cylinder the conditions would more nearly re- 
semble those in steam engines as regards admission and expansion, but 
the greatly increased wall surface, coupled with the more rapid fall in 
pressure, which is inherent in the expanding gases (their specific heat 
being only one half that of steam), puts a very severe check on this 
method of improving a gasengine. If it is necessary to use a water 
jacket on the low pressure cylinder to secure working conditions, its 
application in the ordinary way would so deprive the gases of their 
heat as to render their expansive power of little avail. These con- 
siderations, and the practical results which have attended them, appear 
more than anything else to have prevented the development of gas en- 
gines in this direction. 

With one or two exceptions, all engines ignite the charge at acon- 
stant volume, the result of the indicator diagram being the vertical line 
showing the sudden rise of pressure which causes the heavy shocks in 
the engine at the commencement of the stroke. This practice is found 
necessary to obtain the longest possible time for expansion, for if the 
charge is ignited at constant pressure—thatis, after the piston has com- 
menced its outward stroke—the highest pressure attained (which is much 
lower than under the first named conditions) is not reached until about 
a third of thestroke has been accomplished. The amount of expansion 
is, therefore, much reduced, and the gases are discharged at a higher 
temperature and pressure, and frequently in flames. Such a result, 
while unquestionably improving the working conditions of the engine, 
is prejudicial to economy, and is only permissible where extreme 
smoothness of working is required. It is probable that were expansion 
under both these conditions of firing carried out to a greater extent, 
the respective efficiencies would present but little, if any, difference. 








Our European Competitors in Iron and Steel. 
a a 

Iron Age, in an editorial article that bristles with many sensible 
points, considering the things named in the heading, says : 

Many writers who mix up patriotism and business, encouraged by the 
boasting of a few of our steel makers, are spreading the conviction that 
this country can undersell Europe at all times; that all that we need 
do is to make a bid for business and it is ours. Nothing could be fur- 
ther from the truth, and nothing is calculated, in the long run, to do 
the iron industry of the United States more serious injury. 

To a very considerable extent our extraordinary progress in develop- 
ing an export trade in iron and steel product is due to unprecedented 
and abnormal conditions in Europe. ‘The works there have been over- 
whelmed with work, and their costs have suddenly risen in every de- 
partment. One of the principal causes for the rise in costs has been 
the coal and coke famine of 1899 and 1900. On the Continent, and 
more particularly in Germany, it is merely a question of time when 
values for fuel will come back to a reasonable level, and so far as this 
question is concerned, no one who competes with English iron makers 
need hug the hope that high cost of coal is going to put the iron pro- 
ducers of that country at our mercy, bound hand and foot. 

Anyhow, the question of cost of fuel in iron making is losing in im- 
portance quite rapidly. With by-product coke ovens utilizing their 








surplus gas and with gas engines converting the energy of the waste 
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gases of the blast furnace into power for driving steel works and rolling 
mill machinery, the consumption of fuel is bound to shrink rap- 
idly. 

With modern appliances and plant the day is not far off when the 
quantity of coal for steam raising and for reheating in steel works and 
rolling mills will become a negligible quantity. In other words, the 
3,000 or 3,200 pounds of coal charged into tne coke ovens will nearly 
suffice for the blast furnaces, the Bessemer plant and the rolling mill. 
This means that the districts the world over which now sufter from a 
high cost of fuel will steadily reach a better position. That the Conti- 
nental iron makers realize this is evident from the fact that in Belgium 
and in Germany clese to 150,000 horse power of large unit engines to 
operate with furnace gas are built or building, while with us, so far as 
we know, there is not a single one in operation. They are a long way 
ahead of us, too, in the introduction of by-product coke ovens. 

In considering the position of our foreign competitors we must dis- 
tinguish between three groups : 1. Those whodepend upon ores brought 
to them by ocean carriers ; 2, those located or near the interior ore de- 
posits, and 3, those who are placed in proximity to the coal fields. To 
the first belong the littoral works of the Continent, whose number has 
been increasing, and such districts as that of the lower Rhine. In 
England it includes the Welsh and the Scotch districts, and to a cer- 
tain extent the Cleveland district, all of them at the same time being 
located in the immediate neighborhood of coal or being very close 
to it. 

All of the coast works have the advantage of being able to reach 
tidewater cheaply for shipments to all parts of the world. We might 
place in this class our own tidewater works like the Maryland and the 
new Dominion plant at Sydney. 

The second group, depending upon local ores, has for most con- 
spicuous representative the Minette district of Lorraine and Luxem 
burg, and the famous Cumberland district in England, the latter 
again close to the coast. 

The third, located at the coal, embraces districts like those of the 
Black Country in England, the Saar, the Westphalian and the Silesian 
in Germany and the Liége and Charleroi districts in Belgium. 

France, Sweden, Austria and Russia are negligible when dealing 
with the international situation. 

We may waive any consideration of the advantages which these 
different producing regions command with reference to their own 
markets. But it is important to consider certain facts which bear upon 
the question whether our makers are so far ahead in their ability to 
produce cheaply. Turning first to the Cleveland district, it is true that 
pig iron has been made there in the past at $7 per ton, and there is no 
doubt that with modern improvements in coke oven and furnace prac- 
tice now being introduced it can be done again. Middlesbrough has 
made steel rails at a little under $17 per ton from imported ores, and 
if the international ore markets get back to former conditions can do it 
again, and probably do better. Scotland cannot now make very cheap 
steel, but the use of the large quantities of splint coal in its blast fur 
naces is to a great extent counterbalanced by the recovery of ammonia 
and tar from the blast furnace gas. That the rich gas after going 
through the purifiers is wasted, as it is now, instead of being used to 
drive blowing engines or dynamos, is a disgrace to the Scotch iron 
makers. With modern improvements they should remain in the race 
Some of the Welsh works have some very cheap coal and control rich 
ore deposits, notably in Spain. 

On the Continent the Minette district, particularly if it gets reason 
ably cheap coal, can make basic pig at $7.50, and in the splendid new 
works ought to make billets at $12 per ton, or say $13 50 at tidewater, 
when the international squeeze should come. 

Let us see where our plants stand by way of comparison ; taking 
the figures as they were current in times of the greatest depressiun. 
Pittsburg, for example, has been credited with being able to make 
$7.50 Bessemer pig and $11 50 steel billets, or, say, $13 at tidewater 
Birmingham may be able to get down to $6 basic pig or $11 open 
hearth billets. With $1 freight it could reach the sea at a total cost of 
$12 for billets. Where is the tremendous advantage of the American 
maker over his most favored rivals when the fact is considered that we 
are at a disadvantage in respect to ocean freights? On the face of it, 
it is not overwhelming, nor does it allow of any very sweeping claims 
to superiority, so far as the cruder forms are concerned. 

This is true, however, that taking the bulk of the production in this 
country, it is nearer the minimum than it is in the case of the mass as 
compared with the favored few in Europe. In other words, there are 
entire districts in Europe and many plants even in the favored 
localities which our average works can beat handsomely in cosis, so 


that a very large tonnage could be taken away from them without 
getting down to fighting costs. But it would be the height of folly to 
conclude that our assaults are irresistible, and that we will not be 
forced to do some vigorous and costly fighting. Our iron and stee] 
makers will be called upon to make sacrifices even when the time has 
passed where they deem it expedient to underbid as fiercely as they 
have done in recent years. Fortunately the great consolidations are 
in excellent position to be the leaders in this struggle for a growing 
share of the world’s markets. 








Two Crane Company Novelties. 


— > 


The Wm. M. Crane Company, of New York, has on the market 
several novelties, in respect of cooking apparatuses, which must favor- 
ably appeal to the owners or operators of ‘‘quick lunch” rooms. At 
this time of the year, and the ‘‘time” will last for quite something 
over 4 months, oysters cooked one way or another will appeal to the 
palates of many. There are many ways of cooking oysters, but itis 
proof on the real list to say that a brail, seasoned or unseasoned, will 
appeal to the appetites of the weak and of the strong; and the hotel 
keeper or restaurateur who uses a Vulcan oyster cooker from the 
Crane shops will have the comfort which comes from knowing that 
his guests are satisfied with his efforts, either from the sense of the 
palate or from the time that was not lostin waiting for the palate’s 
satisfaction. We illustrate the No. C size, especially favored by the 
Crane Company on hotel account. The apparatus will, however, do 


more than broil oysters, for, according to the utensil placed upon it, 
It will also ‘‘do up” potatoes, 


one may have a fry or a roast. 





Fig. t. 


parsnips, and even oyster plants, etc.; in fact it is not beyond taking 
care of crullers, butter cakes, and the like. The consumption of gas is 
small, and the control of the heat is perfect. 

Another Crane specialty is the ‘*‘ Manhattan Cooker,” which affords 
a quick and accurate means of cooking a ‘‘cream of oysters ’’—other- 
wise a stew—in full view of the one who is to consume it. The pro- 
vision is that the apparatus may be set fast, by screwing to the bar or 
lunch counter, while the stew pan may be moved on trunnions, with 





Fig. 2. 


the aid of the handle (see Fig. 2) to the right, which operation car- 
ries the pan into position for delivering its contents to the serving 
dish, 





The Crane Company, whose address will be found in our advertising 
columns, will gladly furnish catalogues to inquirers. 
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Is the Problem of Aerial Navigation Solved ? 


——— 


Electricity remarks that opinions seem to be divided as to whether 
the problem of aerial navigation has been solved. Count Zeppelin, 
who, as is generally known, has been experimenting with his cigar- 
shaped navigable balloon near Friedrichshiifen in Germany, claims 
that it has, while many others, the Duke of Argyle among them, assert 
that the tests made by the German inventor signify little or nothing. 

Immense sums of money have been spent during the past 100 years 
by enthusiastic inventors in trying to devise a body that would.travel 
through space as a ship travels through the sea. It was early ascer- 
tained that the principal difficulty did not lie in lifting the mechanism 
from the surface of the earth, but in directing its course when sus 
pended in the air. When the aeroplane was tried, the weight of the 
necessary machinery to guide and propel it against a moderate breeze 
made it impracticable, while with the balloon the necessary weight 
could be raised, but the apparatus was too bulky to be driven or guided 
against the wind—at least until Count Zeppelin conceived the idea of 
acigar shaped balloon sbip. 

In the experiments that have been made in this line electricity has 
played an important part, many believing that when the use of the 
electric current became perfected, the problem of what might be termed 
aerial propulsion would be easy of solution. Such proved, however, 
not to be the case, for the same reason that ocean going steamers are | 
not electrically driven—namely, that the power derived was too small 
for the weight which it was necessary to carry. 

By the use of benzine motors, exploded by electric sparks, Count 
Zeppelin has succeeded in propelling his 420-foot balloon ship canines | 
a moderate breeze and has also succeeded in making it perform 
evolutions, such as turning in a circle, twisting, rising and falling. In 
arecent trial the airship traveled 6 miles with the wind, which was 
blowing about 10 miles an hour, and then turned and withont rising 
or falling from the stratum of air in which it was in, came back at a 
fair rate against the breeze. Count Zeppelin, as previously stated, | 
considers the problem of aerial navigation solved, and expressed a be- 
lief that with a few improvements his ship will be capable of a speed of 
30 miles an hour. Oa the other hand the Duke of Argyle, who is an 
authority, is reported as saying : 

“T do not think that man can overcome the natural laws that con- 
demn all buoyant bodies to an inertia that makes them useless. They 
must go with the medium in which they float. They cannot rsist it 
seeing they have no fulerum to act on. * * * My own belief 1, | 
that if we are ever to navigate the air it must be on the mechanical 
principles which nature has adopted in her glorious and exquisite. 
mechanism of avian flight.” 

This may possibly be so, but it cannot be gainsaid that Count 
Zeppelin has succeeded in driving and guiding his ship against the 
wind, a thing heretofore deemed well nigh impossible. We navigate 
the sea, and yet our ships are not propelled after the plan of fishes, and 
there would therefore seem to be no reason why we should not some 
po travel through space in the manner suggested by the German 

‘ount, 











The Efficiency of the Bar Photometer with Mixed Coal. 
Gas and Water Gas. 


ee 


The Gas World reports that a debate on the named subject took 
place at a recent meeting of the Gas Engineering Suciety, London 
England, Mr. G. P. Lewis presiding. Mr. E. D. Weippert, by whem 
the debate was opened said the original question sent to hin was 
slightly different, from that with which it was now proposed to deal, 
It ran: ‘*Is there any reason to suppose that with a mixture of car- 
buretted water gas and coal gas, readings on the bar photometer are 
prejudicial to the quality of the gas? If so,explain the phenomen pn,” 
In the first place it must be remembered that the bar photometer 
(which, in this sense, included the ‘‘table” and all gas testing photo- 
meters on the Letheby-Bunsen or Rumford principles) was the ultimate 
court of appeal in all matters photometrical. Hence, when the bar 
photometer gave a certain value to a flame, that was the value of that 
flame, and any other value was fictitious, so that in a strictly photome- 
trical sense, the question must be answered in the negative—that was 
to say, there was no reason to suppose that the readings were pre- 
Judicial, 

But there was another aspect of the question. There was, he be- 
lieved, a very general impression that neither carburetted water gas 
alone nor a mixture of the same with coal gas obtained justice on the 





photometer. The rich gas (25 or 30 candle power) might possibl y 
suffer from being burned in an unsuitable burner and under con- 
ditions which did not bring out its full value, but such drawbacks 
would have no existence where a mixture of coal gas and water gas 
with an illuminating power of rather over 16 candles was under test. 
He believed himself that there was a good reason for this very univer- 
sal impression, apart from any photometrical conditions, and that the 
reason was very simple. If a sample of 16-candle water gas was tested 
on the photometer it would be found that the length of the flame in 
the Argand burner was appreciably less than that of coal gas of the 
same power. This meant that the same amount of light radiated from 
a smaller surface, which had the effect of dazzling the eye of the 
observer uud impressing him with an idea of high illuminating power. 
It was distinctly noticeable when water gas and coal gas of the same 
quality were being compared, that the water gas flame appeared to be 
superior to the coal gas flame; but, on the other hand, the coal gas 
flame lighted objects in the vicinity rather better than the water gas 
did. 

The latter phenomenon was caused by the difference between illumi- 
nating power and illuminating effect, concerning which he would say 
a few words before he closed. It was, of course, understood that the 
two gases of which he had been speaking were exactly equal on the 
photometer, and he wished to make it quite clear than when there was 
only a small percentage of water gas present, the differences in appear- 
ance and effect would be so slight as to pass unnoticed, though they 
would exist in ratio to the percentage of water gas present in the 
mixture. 

To deal briefly with the question of illuminating power and effect, it 
would, he thought, be generally agreed that a very large amount of 
light emanating from a small surface gave a very badeffect, In short, 
within very wide limits, it might be taken as true that the greater the 
surface from which a given quantity of light emanated, the greater 
would be the lighting effect. This extended surface could be obtained 
by using burners designed to produce it, by using a larger quantity of 
poorer gas, and, lastly, by using a greater number of burners, each of 
small candle power. 

As an example, an ordinary dwelling room might be faken, lighted 
thus : (1) 1 incandescent burner, 60 candles ; (2) 4 Argands (4 by 15), 
60 candles; (3)6 small flat-flames (6 by 10), 60 candles; (4) 30 wax 
candles (30 by 2), 60 candles. The effect produced weuld be found to 
increase with the number of separate burners or points of light. 

In the sense, therefore, that a water gas flame being of smaller sur- 
face and greater intensity than a coal gas flame had an inferior illumi- 
nating effect, it might be said that the photometer gave more than its 


| value to the water gas, but the preferable manner of stating the same 


thing: was that its illuminating effect was poor compared with the 
photometrical readings. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 
— 

Messrs. GEorae B. Morutty and J. M. Morley, of East Saginaw, 
Mich., have acquired a controlling interest in the capital stock of the 
Saginaw Gas Company, of West Saginaw, Mich. This means, of 
course, that the Eart and West Saginaw Gas Companies are to be 
united, and it is in every sense satisfactory to know that the union 
will be effected through the Morley family, whose steadfastness in their 
belief that there is money in gas is grounded on the knowledge that 
they are not the first of their generation who had to do with it. 





Me. Herpert H. Ferris, formerly with the New York Suburban 
Gas Company, has accepted a position in the service of the Hudson 
County Gas Company, of Hoboken, N J. 





WE understand that the Seattle Gas and Electric Company, of Seattle, 
Wash., will lose the services of its clever and capable Secretary and 
General Manager, Mr. UO. R. Collins, whose resignation has been 
tendered, to take effect the last of this month. Perhaps the owners of 
the Company are suffering from an excess of nervous executive ability. 
Whether so or not, the cold fact remains that, under the management 
of Mr. Collins, the Company went on from bad to good, as its records 
before and after his direction of its affairs will readily prove. 





TuE Town Council of Hanover, Pa., has assented to the renewal of 
the franchise of the Hanover Gas Company. This result is manly 
attributable to the diplomatic efforts of Mr. George N. Forney, and is 
the forerunner of important changes respecting actual ownership in 
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the Company. A further interesting thing is that the change fore- 
shadows fresh moves in the matter of bettering the gas supply of the 
district, through plant improvement. 





THE Westchester Lighting Company, which is the absolute owner 
of the existing franchises for the supply of gas and electricity on light- 
ing account in Westchester County, N. Y., has filed a certificate 
announcing that its capital stock has been ‘‘ adjusted” in the sum of 
$12,500,000. It has many valuable lighting properties under its con- 
trol, among which may be mentioned those of Yonkers, Mount 
Vernon, New Rochelle, Rye and Portchester, etc. 





THE Royal Gas Light and Power Company, with a capital of 
$100,000, has been organized by Messrs. George C. Goodrich, F. Prim- 
rose, F. T. Harrison, H. W. Royal and W. B. Brown, all of Baltimore 
city or county, Md. The ostensible purpose of the corporation is ‘‘ the 
manufacture of all kinds of lighting machinery.” 





Mr. OscaR GOLDSMITH has been elected Secretary of the Huntsville 
(Ala.) Gas Light Company, vice the late Col. Robert M. Coxe. 





THE Steelton (Pa.) Home Gas Company projectors are ready to go 
on with their enterprise. Mr. Avery C. Sickles, of New York, seems 
the leading man in the affair, and it is certain that, whether or not he 
continues to be concerned in the physical management of the plant, a 
gas works is to be built at Steelton. Mr. Sickles has as associates Dr. 
Dickinson and Messrs. J. G. Diffenderfer and J. C. Durbin. 





Tue American Bridge Company is furnishing from one of its Chicago 
plants 36 plate girder spans for the Rio Grande (Western) Railroad 
Company. 





UNDER the proposals submitted for the public lighting of Minneapolis, 
Minn., for the ensuing year, the charges therefor are likely to be as 
follows : On gas account, $1 per 1,000 cubic feet supplied, plus $4 each 
per post per annum on maintenance and repair charges. Electricity 
account, 174 arcs, all night schedule (to aggregate 3,500 hours), 3.1 
cents per hour ; 600 ares, moon table (to aggregate at least 2,000 hours), 
4.1 cents per hour. 





WE regret very much to have to report the death of Mr. Frank J. 
Timmons, Secretary and Treasurer of the St. Catharine’s and Welland 
Canal Gas Light Company. His death occurred asthe sad sequel to 
an illness that lasted for a long time. He was very well liked by many 
gas men whose homes border on the great lakes. The correspondent 
who forwarded us the knowledge of Mr. Timmons’ death closes his 
note in the remark : ‘*‘ He was well thought of by us all.” 


THE City Gas Trustees, of Toledo, O., who are concerned in the sale 
of natural gas there, have put out the following announcement in re- 
spect of the rates that are to prevail in such respect, ‘‘ until further 
notice :” 

Resolved, That, commencing December 1, 1900, the price of gas shall 
be 32 cents per 1,000, with a discount of 2 cents if the bills are paid 
within the first 10 days of the month following the month in which 
the gas is used, and that no gas will be supplied after January 1, 1901, 
except by meter measurement as the city now has to buy all gas used, 
and that postal notices of this resolution be mailed to all consumers. 





THE above recited action must cause Mr. Faben ard his associates to 
ask themselves, ‘‘ Who are the people?” 





THE Sterling White Lead Company, of New Kensington, Pa., has 
placed an order for its ‘‘seven” new buildings with the American 
Bridge Company. 





THe Consolidated Electric Light, Gas and Power Company, of 
Woodlands, Cal., is making sensible addition to its storing capacity. 
Had its owners taken such precaution at the outset, for at no time was 
its storage provision equal to half what it should have been, they 
would now bein much better fix than they are, and the cost of the 
earlier providing would have been about one-half of the charge that 
their present expenditure will be. 





‘**Ovr own” Colonel Frank S. Richardson, the directing genius of 
the North Adams (Mass.) Gas Light Company, has been informed by 
the Board of Gas and Electric Light Commissioners that his applica- 
tion for an increase of $50,000 to the Company’s stock has been allowed. 
We believe and hope that Col. Frank means to put the results of this 
increment into the gas end of his trading. However, no matter what 


he does with the sum, we know that it will be expended wisely and 
well. 





THE long fight over a renewal of the franchise of the Covington 
(Ky.) Gas Light Company seems to be ended, the victors being Pregj- 
dent Shinkle and his redoutable aide, Mr. J. W. R. Cline. Under the 
agreement, the Company secures a 20-year franchise, from October, 
1902, with the right to charge a maximum selling rate of $1 per 1,000 
cubic feet. So, good-bye to Mr. Detweiler and his associates. The 
credit for this result is by all odds to be given to Mr. Cline, who seems 
to have the ability to preach the text that was read to him many times 
by Governor Bushnell. 





Messrs. J. H. Wuittemore, A. H. Dayton and H. H. Squire, have 
announced their. intention of applying to the forthcoming General 
Assembly of Connecticut, for a charter to place, operate and main- 
tain a gas works in Naugatuck. Undoubtedly there will be quite a 
bit of contention over this application, for the Naugatuck Electric 
Company, which, through the virtue of its original charter, had the 
right to supply gas in Naugatuck, has been absorbed by the Connecti- 
cut Lighting Company. In any event the fact remains that no gas 
supply can be had in Naugatuck, and the place is large enough to 
have such service. 


Mr. E. G. Cowpgry, whose mouth is the despair of dentists, will 
likely have much trouble on his hands at the outset of the new 
century ; for his directors have about decided that the big storage 
house of the Milwaukee Gas Company, at St. Paul avenue and 24th 
street, looks lonesome without the concomitants of such a vessel. To 
put it, plainly, the Milwaukee Company proposes to construct a new 
works on the site named, the building thereof to be commenced next 
spring.—B. 

IN the initial trial of the case of Lee Roberts vs. the Fargo (No. Dak.) 
Gas and Electric Company, which suit was brought to set aside the 
Company’s contract with the city for street lighting, Judge Pollock 
sustains the Company’s contention. The contract was to cover a 
period of 10 years, and the Roberts’ plaint was that the covenant was 
void in that it pledged a certain portion of the city’s revenues for the 
term named. Broadly, Judge Pollock declares that the contract was 
made in good faith, and that both parties are bound by its terms, 
until either fails to live up to its agreement. We hope to give the full 
decision later on, and certainly shall do so if the Company will for- 
ward us a certified copy of the opinion. Itis an important case, so 
far as contracts go in the named State. An appval tothe Supreme 
Court is to be taken. 











A CORRESPONDENT forwards the following: At a meeting of the 
Board of Directors of the Peoples Gas Light Company, of Rutland, 
Vt., held in the last week of November, the following resolutions 
were adopted, respecting the memory of Mr. John W. Cramton : 

‘“* Whereas, It has pleased Almighty God to take from our midst our 
late associate, John W. Cramton ; be it, therefore, 

‘* Resolved, That we, the Board of Directors of the Peoples Gas Light 
Company, in recognition of the noble qualities of mind and heart that 
distinguished and endeared our late associate to us, extend to the family 
of the deceased our most sincere and heartfelt sympathy. And be it 

‘* Resolved, That the Secretary is hereby ordered to make a record of 
the foregoing resolution, and that a copy of the same be sent to the 
family of the deceased. ‘*@rorGe H. Verper, President. 

“HW. A, FIELD, 

“J. C. Dunn, 

‘A, H. KEYES, 

‘““H. R. Krnestey, Secretary.” 





WE understand that Mr. Phillip Cross has been appointed Manager 
of the sales division of the Denver (Col.) Gas and Electric Company. 





A BASE measuring apparatus, which has been perfected in connec- 
tion with the summer school work of the Civil Engineering Depart- 
ment of the Massachusetts Institute of Technology for a few years has 
recently been tested by the Coast and Geodetic Survey in Washing- 
ton. Such satisfactory results have been already obtained and others 
assured that the apparatus is about to be used in the important 
Lampasas Base in Texas. Professor Burton of the Institute, under 
whose direction the apparatus has been worked out, has been invit 
to accompany the expedition which 1s to make a careful trial of the 
method in the field and upon extended exact work. The apparatus 
represents the final results of thesis investigations by several graduates 
of the Course in Civil Engineering who have worked upon it in suc: 
cessive years. One part of the apparatus maintains a constant tension 
in the steel tape while in use. Another part of the apparatus deter- 
mines very accurately the mean temperature of the tape by measuring 
its electrical resistance by means of a special form of thermophone de- 
vised by two graduates. The complete apparatus is not bulky and is 
of high value for exact measurements. 
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The Market for Gas Securities. 





The market for city gas shares was quite 
eccentric last week, and the mean result was a 
decided lowering in quoted values. Con- 
solidated opened to-day at 189}, bid, ex divi- 
dend of 2 per cent., and the close was made at 
188} to 189. There is no reason for the de- 
cline. On the contrary, excellent reasons for 
an advance exist, for the Company’s position 
in respect of the mobilization of its forces is 
advancing every day. Mobilization in the 
sense that itis here used means retrenchment as 
to expense, and increase as to revenues. The 
growth of its business is little short of remark- 


able. , 

Brooklyn Union is steady, but the trading in 
it is virtually nothing. Peoples, of Chicago, 
is somewhat weaker, the decline having oc- 
curred on a fairly large volume of trading. 
Bergen County (N. J.) gas, as it is now called, 
is being inquired for, but the astute gentlemen 
who control its fortunes are not inclined to let 
much of it go at less than 80; they will get 
more than that for it as soon as they are ready 
to'dispose of a controlling interest. Consoli- 
dated, of Baltimore, is steady at last .week’s 
figures. It is worth 70. United Gas Improve- 
ment Company, of Phila., is cheap at the bid 
price of 124. The demand for gas bonds is 
very much in evidence. 








Gas Stocks. 








by G ze W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Srezet, New Yorx Ciry. 
DecemsBes 1). 


& Allcommunications will receive particularattention. 
(2 The following quotations are ‘based on the par value 
of $100 per share. 
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The Western Gas Construction Co., Fort Wayne, Ind.. 


Humphreys & Glasgow, New York _ eevee 
American Gas Co., Phila., Pa......... 
Logan Iron Works, Brooklyn, N. Yucccee 
Riter-Conley Mfg. Co., Pittsburgh, Pa.. 
Baxter & Young, Detrvit, Mich......... 
American Bridge Co., New York City... 
G. Shepard Page’s Sons, New York City. 
James T. Lynn, Detroit, Mich...... 







Sutherland Construction & Improvement Co. ., N.Y. _ 939 
Chris, Cunningham & Son, Brooklyn, N.Y.....04 sss 
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PROCESSES. 

Bartlett, Hayward & Co., Baltimore, Md................. 953 
United Gas Improvement Co., Phila., Pa.. . 047 
Burdett Loomis, Hartford, Conn........... 954 
National Gas: se Water Co., Chicago, Ills... . 949 
Yonstruct’n Co. ‘Toronto, - 939 

The Western enn Construction Co., Fort Wayne, Ind.... 920 
Humphreys & Glasgow, New York City................. 954 


Sutherland Construction & ImprovementCo. N.Y. City 939 
B. E. Chollar, St. Louis, Mo.. 


Seasencccenesecs sddedeedcdes 938 
SCRUBBERS AND CONDENSERS, 

R. D. Wood & Co., Phila., Pa...........00+ eocccccerececs. 954 

Continental Iron Works, Brooklyn, N. Y. . 954 

Logan Iron Works, Brooklyn, N. Y.. . 956 





Riter-Conley Mfg. Co., Pittsburgh, Pa. serceseceesesccess O55 


TAR AND CARBONIC ACID EXTRACTOR, 
R. D. Wood & Co., Phila., Pa. 


eeeee seecccecceesecceesersees G4 
AMMONIA CONCENTRATORS, 
Michigan Ammonia Works, Detroit, Mich...... 
















. 936 

American Gas Company, Phila., Pa.......ssccsccsesssees O42 
GAS METERS, 
John J. Griffin & Co., Phila., Pa......cccceecesesccceeeee. 960 
American Meter Co., New York and Philadelphia . 469 
Helme & Mcilhenny, Phila., Pa............. seeeee -- 959 
D. McDonald & Co., Albany, N.Y.. — o. 957 
Nathaniel Tufts Meter Co., Boston, Mass....... 958 
Maryland Meter and Mfg. Co., nn Md.. - 958 
Metric Metal Co., Erie, Pa .....cssseseeeseeeee . 959 
Keystone MeterCo., Royersford, Pa.. oo. 953 
Detroit Meter Company, Detroit, WMA cssccoces soeeee 919 
PREPAYMENT METERS. 

American Meter Co.. New York and Philadelphia 959 


John J. Griffin & Co., see ea eeeecccccccees 

D. McDonald & Co., Albany, N. Y..... 
Helme & Mclilhenny, Phila., Pa...... 
Nathaniel Tufts Meter Co., Boston, Mane, 









srecee 95S 





GAS AND WATER PIPES, 


M. J. Drummond & Co., New York City 
R. D. Wood & Co., Phila., Pa.......... 








. vee 954 
Warren Foundry and Machine Co., New York City...... 944 
Donaldson Iron Co., Eimaus, P&.... .....sssescesssseseees 944 
Chris. C ingh & Son, Brook! 





. 
Cornell & Underhill, New York CitY..eeceeccccocccccccccs 44 
GAS MAIN STOPPERS, 





ca 
201 | Safety Gas Main Stopper Co., N. ¥. City..sssccsssssseers O41 
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GAS TAPPING MACHINES. 
George Light, Dayton, O........s008 cccccccccces OBE 
H. Mueller Manufacturing Company, Decatur, Ils ..... 987 
FLEXIBLE JOINTS. 


Campbell Mfg. Co., Stamford, Conn .....ecccecececseees S08 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. ¥...ccccosssccescccesccssecses 949 


GAS COALS. 
Penn Gas Coal.. eeecccccceeece 951 
Perkins & Co., New York City..... 
Despard Gas Coal Co., Baltimore, Md..... 
Westmoreland Coal Co., Phila., P&.........ceceseseessees 
Berwind-White Coal Mining Co., New York and Phila... 950 


CANNEL COALS. 
New York City ..ccccccccccccccccccccccess 


eeeee Se eeeeeeeressesseeeees 


Perkins & Co., 950 


CONVEYORS. 


The Link-Belt Machinery Co., Chicago, Ills......seese00. 941 


GAS ENRICHERS, 


Standard Oil Co., New 1% aacagemaeaneaenesees 951 
The Sun Oil Co., Pittsburgh, Pa.. «. 951 


COKE CRUSHER. 


C. M. Keller, Columbus, Ind.......seccccsccscceseesceeses GOL 


GAS GAUGES. 


The Bristol Co., Waterbury, ConD........sc.cesccceessess O41 


GAS GOVERNORS, 
Connelly Iron Sponge and Governor Co., New York City 949 
Isbell-Porter Co., New York City....sccccccccccsesecccees 954 
R. D. Wood & Co., Phila., Pa.....s00. 
Wm. M. Crane Co., New York City...... 


CEMENTS. 
C. L. Gerould, Galesburg, Ills ........... 


sreccscceeeeseees 949 


RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. J. 
Adam Weber, New York City........... 
Laclede Firebrick Mfg. Co., St. Lovis, Mo. 
Cyrus Borgner, Phila., Pa.......sesccseees 
James Gardner, Jr., Co., Pittsburgh, Pa 
Henry Maurer & Son, New York City.......esssees - 
Baltimore Retort and Firebrick Co., Baltimore, Md... 
Parker-Russell Mining and Mfg. Co., St. : ese Mo.. 
Brooklyn Firebrick Works, a N.Y... 
Missouri Firebrick Co., St. Louis, Mo.. cocccccce O48 


REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md.............005- 
Fred. Bredel, Milwaukee, Wis...........++ ° 
J. H. Gautier & Co., Jersey City, N. J... 
Parker-Russell Mining and Mfg. Co., St. Loui: 
Adam Weber, New York City............06 
Missouri Firebrick Co., St. Louis, Mo 


SELF-SEALING MOUTHPIECE DOORS. 
Isbell-Porter Co., New York City......-.. eccccvcccccccces ODF 
Continental Iron Works, Brooklyn, N. Y 
Logan Iron Works, Brooklyn, N. Y.. 

R. D. Wood & Co., Phila., Bi scecesiss couse 


INCANDESCENT GAS LAMPS, 


Welsbach Company, Gloucester, N.J........00-+sseeeeee 946 
Kern Incandescent Gas Light Co., New York City.. 


BURNERS. 
C. A. Gefrorer, Phila., Pa..........000+ 
Wm. M. Crane Co., New York City . 
D. M. Steward Mfg. Co., Chattanooga, Tenn 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co.. Chattanooga, Tenn. .. ..... ... 


The Crescent Novelty Mfg. Co., Chattanooga, Tenn. 936 


STREET LAMPS. 


Welsbach Street Lighting Co., New York and Phila..... 941 
Thos T. W. Miner, New York City....... 937 


PURIFIERS. 
Stacey Mfg. Co., Cincinnati, O.......... 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York Oity 949 
VALVES. 


Ludlow Valve Manufacturing Co., Troy, N.Y....see00+.. 941 
Chapman Valve Manufacturing Co., Boston, Mass. . 941 
R. D. Wood & Co., Phila., Pa 9M 
Continental Iron Works, Brooklyn, N. Y . 04 
The P. H. & F. M. Roots Co., Connersville, Ind. 943 
Isbell-Porter Co., New York City..........sssseees - 94 
The Western Gas Construction Co., Fort Wayne ind... eos 920 
Kerr Murray Mfg. Co.. Fort Wayne, Ind.. 952 


sneer eeeeeeeees 





EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind.........+ po 
Isbell-Porter Company, New York City.... 

Connelly Iron Sponge and Governor Co., New York City po 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......+seseeeees 942 
ELECTRICAL APPARATUS. 

Wm. Henry White, New York City.. Ssuccocesesecss OOO 
ENGINES AND BOILERS. 

The Hazelton Boiler Company, New York City...... ... 


PURIFIER SCREENS. 
John Cabot, New York City.......... 


GAS STOVES. 
American Meter Co., New York and Philadelphia........ 
Maryland Meter and Manufacturing Co., Balti Md. 95 
Keystone Meter Co., Royersford, Pa........ 
Nathaniel Tufts Meter Co., Boston Mass... < 
Wm. M. Crane Co., New York City....ccccccccssccceesers 


HOT WATER HEATERS. 
Wm. M. Crang Co., New York City...c.0... ssccccscccee 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N. Y...ccccscscsccceees soe eoee 


GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md.... 
Continental Iron Works, Brooklyn, N. Y. 
Deily & Fowler, Philadelphia, Pa......... 
Davis & Farnum Mfg. Co., Waltham, Mass. 
Kerr Murray Mfg. Co., Fort Wayne, Ind.... 
Stacey Mfg. Co., Cincinnati, Ohio......... 
R. D. Wood & Co., Philadelphia, Pa......... 
Logan Iron Works, Brooklyn, N. Y... 
Riter-Conley Mfg. Co., Pittsburgh, Pa........+++ 


STORAGE TANKS. 
Chris. Cunningham & Son, Brooklyn, N.Y...... ... 


ADVERTISING. 
J. Howland Harding, New York City.....ssseseeeeees 


GAS SECURITIES. 
Henry Marquand & Co., New York City.........++ 


BOOKS, ETC. 
Newbigging’s Handbook. 
Field's Analysis, 1899.. 
Scientific Books........ 
Digest of Gas Cases.... 
Practical Photometry. 
Gas Flow Computers... 
Hughes’ * Gas Works”’.... 
Gas Engineer's Pocket-Book.. eovccccce 
Excerpts from Reports of Gas Commissioners. , 





eeeee 


Directory of Gas Companies ....... 
Practical Handbook on Gas Engines., 

Coal Tar Tree....ccccscccccscees seceee 
Poole on Fuels........ ercccccerees eeeeeeeecees 


FOR SALE. 
GAS COMPANY, 


In an active, enterprising town of 
about 6,000 population, near Buffalo, 
N. Y. Property is in good condition 
and will be sold on a 10 per cent, 
Address, “S. J.,” 


Care this Journal, 


basis. 
1381-3 





FOR SALE. 
One Oil Tank, 9 feet diameter by 9 
feet high, in good condition. 
Address C. M. KELLER, 


1320-tf Columbus, Ind. 


For Sale. 


A Small Gas and Electric Light Plant, 
in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








Gas Companies and Gas Appliance 
Exchanges, Attention! 


We will save you nenane 30 bO per on: cent. on your Steatite 
r Lu Tips. 


———— 
Manufacturers of all kinds of Lava Tips and Acet- 
ylene Gas Burners. 


—>_— 
Headquarters for the Romantic E.H. Tips, pane 
rivur to the imported and tower tn price. Ail 
sizes from % to 12-foot. Address 


THE CRESCENT NOVELTY MFG. CO., 
Inventors of the King and Crescent Burner and Sole 
Manufacturers, 

300 Carter Street, Chattanooga, Tenn 





POSITION WANTED 


With a Gas Company. 

A man of experience in the business offers his serv- 
ices, Is capable of taking entire 2 nara of the manufactur- 
ing, distributing and office ends of a small company ; or 
would accept a subordinate K... ¥ with a large company. 
Can furnish any needed references. 


1831-1 Address, “C, S. A.,”’ care this Journal. 


WAN THD, 


A MAN 


Of energy and experience to organize and 
take charge of the 


GAS STOVE 





| Business for a large manufacturing corpora- 


tion. Only a man of experience in the bus- 
iness will be considered. 


Address “‘GAS STOVES,” 
Care this Journal. 


RETORT CARBON. 


FOR SALE.—About 25 
tons of high-grade Gas Re- 
tort Carbon. 

Proposing purchasers will kindly address, 


“M. D. F,” 


Care this Journal. 


1828-4 





1820-tF 





NO EXTRA LABOR OR 
OPERATING EX- 








HENRY MARQUAND & C0., 


BANKERS 


BROKERS. 


(60 Broadway, New York City: 
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The “Vulcan” Double Cylinder Heater, 


Can be used with or without water. 
Scientific, hygienic. 


Air supply is superheated and passed over water pan 
before reaching burner, purifying and moistening current. 
Vaporizes 5 quarts of water daily, keeping air of room 
pure and sweet. Rapid radiation from base heats lower 
air currents. WATER VAPOR IN CURRENT REACHING 
FLAME INDUCES PERFECT COMBUSTION. 

Fitted with pan for water in base, and with pilot light. 

Sectional cut shows direction of air currents over water 
pan to burner. e 

FINISHED IN BERLIN BLACK and ANTIQUE COPPER. 

COMPLETE LINE OF GAS APPLIANCES, for Heating, 
Cooking and Manufacturing Purposes. 


. Send for our latest Catalogue, No. 18. 


Wm. M. Crane Company, 


1131=1133 Broadway, New York. 
We have our own Pattern Shop, Foundry and Factory. 
; W. M. DUVAL & CO., 
Sectional View. San Francisco, Cal., Agents for the Pacific Coast. 


NATHANIEL TUFTS METER CO., 
FOUNDRY: PEEKSKILL, N. Y. Boston, Mass., Agents for New England. 


Eph bbb REELED EE FEEEEEEEEEE EE bbb 


late teteletedaaiattatadatatatahchahahahatatatatatatatah 


BEV EPEEECEERCEREPEEEEREEED EEEEECEEE ER & 


“THE MINER®|* MUELLER SPECIAL ATTACHMENT MACHINES 


Globe — Never fail to find a good word from progressi 
ores ever fail to fi gressive 
— managers. 
seeeiaaae ake ° pm i A very simple attachment added to our regu- 
THOUSANDS IN USE WITH ; lar B-108 gives absolute protection to your ser- 


INCANDESCENT BURNERS. a ‘ : 
Send for Catalogues. Sl fee vice men from being overcome by gas. 


THOMAS 1. W. MINER, Means less labor to a tap and more taps 
821-823 Eagle Av., N.Y. | & . to the day. 








CATALOGUE FROM 


a“ srannire |tililiiicsem® tH. MUELLER MFG. COMPANY, 
GAS TAPPING MACHINES OM) ee ctu 


—FOR— 





Drilling and Tapping 


Pipe under Pressure 
WITHOUT ANY ESCAPE OF 


GAS. e 
They are Strong and Tu be Boilers. 
Compact. HIGH PRESSURE. , o> Boilers we Built have been in Constant Use 18 


Size of Combination Drills : Years, and are in Operation To-day 

and Taps % to 4-inch. The Pioneer Vertical Water-Tube Boiler of the [i . with Fine Results, 
Machines Sent to_ any Gas ‘eee — 10 to 25 Per Cent. Guaranteed Over Other Boilers. 
Compan an Over 11% Square Feet a — Surface per Horse Strong, Natural, Upright Draft, 


i Consuming All Kinds of Fuel. 
Send for Circulars. | High Quality ~— Dara es Tubes the Most 4 Bical tag tein. 





Fastened at One| End Only, Fxpand oe E Comeraes | A Small Floor Space, Less per Horse Power tban for 


. pag ng Apt any Pi «=. Any Other Boiler. 
Geo. Light me HAZELTON SOLER CO." Gi} 120 Liberty St., N.Y. ebeiasae 


DAYTON, 0. SoLe PROPRIETORS AND MANUFACTURERS, oi Cable Address, ‘ Paila,” N. ¥ 
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American Bridge Co. 


GENERAL OFFICES: 
No. 100 Broadway, New York City 


Designers and Builders of all Classes of 
METALLIC STRUCTURES 





We have decided to carry at all our plants a large stock of 

Raw Material, from which we can furnish with great 
promptness any ordinary order for Steel Bridges, Roofs, Build- 
ings, Columns, Girders, Beams, Channels, Angles, Plates, etc. 








Boston, Mass Chicago, Il. East Berlin, Conn. Milwaukee, Wis. Pittsburg, Pa. Sydney, N. S. W. 
— — Br if alo, N. Y. Canton, Ohio. Elmira, N. Y. Minneapolis, Minn. Rochester, N. Y. Trenton, N. J. 
ai orks: Paltimore pee Cleveland, Ohio. Groton, N. Y. New Orleans, La. Seattle, Wash. Wilmington, Del. 
Albany, N. Y. Butte Mo: Denver, Colo. Hors reana: m. ¥. Pencoy Pa. San Francisco, Youngstown, = 
Athens, Pa. olumbus Ohio: Duluth, Minn. Lafayette, Ind. Philadephia’ “Pa. Salt Lake City, Gian. London, Englana. 
WLUISRIDGE, N.Y. 21-4 











CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Coverew wy Five U.S. Patents. 











In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 

lili whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

Tine boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION ‘WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 714 Locust Av., St. Louis, Mo. 




















having compiled a novel Chart or 
Coal Tar i Map iilustrating the varioes CHEMIGAL PRODUGTS DERIVED FROM 
oll es weedeat ir Genealogical Tree. COAL AND COA i ‘TAR, in the form of a Genealogical Tree, including 


the to’ Linen 
with Rollers, Price, $3.50, ( rot me — ny a to near 700), offers for sale a limited number of copies in Colors, mounted on ’ 


A. M. CALLENDER & CO., No. 82 Pine Street, New York. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chief Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 


American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: 19 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.” 








The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 


Cubic Feet Daily. Cubic Feet Daily. 
Blackburn, England - - = = = 1,850,000 Colchester, England ( Second Guntzast) - ~ <= = ee 
Windsor Street Works, Birmingham, England - + = = 2,000,000 York, England - : 2 750,000 
Saltley Works, Birmingham, Eagiand - - = = = 2,000,000 Rochester, England ees ' 32 : 500,000 
Colchester, England- - - - 2 = = = 800,000 Kingston, Ont. a = 300,000 
Birkenhead, England - = - = = = 2,250,000 Crystal Palace District, England - oe, 3 a. - = 2,000,000 
Swindon (New Swindon Gas Company), England - = = = 120,000 Duluth, Minn. 7 > 39 = 300,006 
Saltley Works, Birmingham, England (Second Contract) - - 2,000,000 Caterham, England - - - 2 - 150,000 
Windsor Street Works, sean, mee nee Cath 2,000,000 Enschede, Holland- - - - - _ 150,000 
Halifax, England = - - 1,000,000 Leicester, England- - = * is - - > + €0GG 
Toronto - - - - + © 2 © + 2 © = Buenos Ayres (River Platte o2) Sas Se ee ae ee ae 
Ottawa = - e we —« -  - 250,000 Burnley, England - - : a - = > 1,500,000 
Toronto (Second Contract, Remodeled) - - 2 = = 2,000,000 Eingston-on-Thames, England - '¢ £9 = tes 3) “ee 
Lindsay (Remodeled) - - - - = = 126,000 Accrington, England = - — 2 34 S723) 7 
Belleville - - - - + + = = 250,000 Tonbridge, England OF OS, ae Se Sa a ere 
Ottawa (Second Contract) - - es ee . - 250,000 Stretford, England- - - - - - - - =- = 6§00,000 
Brantford (Remodeled) - - - - = i Oldbury, England - - = 300,000 
St. Catherine’s (Remodeled) - - - - - - Saltley Works, Birmingham, England ( Third Contract) - = 2,000,000 
Kingston, Pan - - - = = + = «© © York, England (Secend Contract) - - - = 750,000 
Montreal - - - + = = a Kee a - Rochester, England (Second Contract) - - - - - = 500,000 
Peterborough, Ort. - - - + + = «= = Newport, Monmouth, England - - - - - - = 250,000 
Wilkesbarre, Pa, - - - - Todmorden, England i ee 
St. Catherine’s (Second Contract) - - Tokio, Japan - - = = 1,000,000 


Buffalo N.Y. - - - = - - Z, Nelson, British Columbia (Complete Gas Works), 
Winnipeg, Man. - - - 29" 3 


bUtherfand Construction & Improvement C0. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 














Owners of the “ SUTHERLAND” Patents for Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, Ill. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Asheville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. CORRESPONDENCE SOLICITED. 
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E KERN INCANDESCENT GAS LIGHT COMPANY’ § 3 


SYSTEMS. 
SAVES 80 PER CENT. OF YOUR GAS BILL. 


THE NEW DISCOVERY. 
BURNS ONE CUBIC FOOT OF GAS PER HOUR. 


Wbsdddddddddddddd 


/ No Chimneys to Break. Mantles do not Blacken. Better than Elec- 
4 tricity, and only 1-10th the Cost. Not a mere statement, but a Guarantee. 


MANUFACTURED GAS. 
NON-CARBURETTED GAS. 
NATURAL GAS OR GASOLINE GAS. 


35 TO 40 CANDLES PER CUBIC FOOT. 


Burner No. 0 consumes 8-10 cubic foot, 30-candle power. 
1 ‘ 35 bd 


F— CAN BE USED WITH 


“ “ 2 cubic feet, 70 
“ 3 6 4 “6 105 
4 “6 4 6 140 
7 ‘“ 7 “e 225 


Prices Reasonable. Catalogues on Application. Agents Wanted. 


Kern Incandescent Gas Light Company, {' MUR St 


S\UITIIVIOI IIIT PPT RT RTT RRTT nT Pr roD ne TT rR rrT TTT Tn 


f 








Dec. 10, 1900. 


American Gas Light Zournal, 941 





—_ 





Don’t You Need Some New 


PURIFIER TRAYS? 


Church’s Patent Trays 
have never been equaled for 
ease of repair, strength of 
slat and slight resistance 
to passage of gas. We are 
the only makers. 

Our Bolted Trays 
are the preoeae and best 
now in ee ket. 

We make a ‘prea variety of 
styles, and would be glad to 
send you descriptive circu- 
lars and prices. 

JOHN CABOT, 

553-557 W. 33d St., New York. 





Bristol’s Reeording 
PRESSURE 
GAUGE. 


For continuous re. 
cords of 
Street 

Gas Pressure. 

Simple in con- 
struction, 


accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60, 


Waterbury, Conn. 


Silver Medal, Paris Exposition. 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves ad Gates for Gas, Ammonia, Water, Etc. 


Also, Gate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby &1 12 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 





TE 


Ludlow Valve Mfg, Co., 


TROY, N. Y., U.S. A. 
Double and Single Gate Valves, %” to 72”, 


—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 





Cteward Burners. 


Closest j Un Samples 


Attention to 


Duratilizy, 
Candle Power, 
Finished 
Anpearance. 


Write for neat vest pocket memorandum book. Sent Free. 


The D. M. Steward Mfg. Co., 


New 1 ork Office, CHATTANOOGA, 
107 CHAMBERS ST. Tenn. 


for the 











SPEAK FOR THEMSELVES. 


THE THOMAS DAY COMPARY, WILLIAM MM CRANE COMPANY, 


Distributing Agents for Pacific Coast, 
San Francisco, Cal. 


E ACENTS FOR UNITED STATES, 
1131-1133 Broadway, New York. 











Sropper (Go. 


108 East II7TH ST., N. Y. 


FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 











, £2644644646 4 ObSSSSSobSS SbEbSSGbLS 


THE LINK-BELT MACHINERY Co., 


*Link-Belt” Breakers 


ENGINEERS, FOUNDERS, — 
Chicago, U. S. A. 


ELEVATING & CONVEYING 
LINK=BELT sscinct:'ecsttouine 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space 


CATALOGUE UPON APPLICATION 
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AMERICAN GAS COMPANY 
GOnStTuctOrs of Coal Gas Apparatus. 


EASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARGING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 

















FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN —— 


REGUPERATIVE FURNACES, MASHER, NESE PIE, PURIFYING MACHINES, GOKE GONVEYERS, ETC. 


SOLE UNITED STATES A FOR 


ARROL-FOULIS MECHANICAL ‘CHARGING AND DRAWING MACHINES. 














Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 





CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE GAS WORK S___- 








Wo. 118 Farwell Avenue, * Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~_ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 

















INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 





P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelnhia, Pa. 
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WARREN FOUNDRY AND MACHINE GO.,  ORNELL & UNDERHILL, 
enaviined 16, worst Pauinberes, x. | Wrought & Cast Iron Pipe, 
New York Office, 160 Broadway. MALLEABLE AND CAST IRON FITTINGS, 


BEG CAST IRON WATER AND GAS PIPE, &* *° 'n, Cov ama cae 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 43, 45 AND 47 BEACH sté., NEW YORK, 
Flange Pipe for Sugar House and Mine Work. Branoheg, Bends, Retorts, eto., etc. 


eEEaEeE=E———— GEORGE ——_ Mangr. & Treas., Em: BINDER for the JOURNAL 
gUMMON, D ponent F Denaaseen Brat, Bete bide, Phile., Pa i 
Wen: ate 


canes 2 EC EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 

















SUES) ] 
CIS a WALEEIEES = 1(] | 
GENERAL SALES as Mag BROADWAY, CAST IRON PIPE AND SPECI AL CASTINGS: 


Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. | a 








THE CHEMISTRY OF ILLUMINATING GAS, 


By NORTON H. HUMPHRYS. Price, $2.40. 





Orders may be sent to Price, $1.00. 


A. M. CALLENDER & Cco., 32 Pine St., N. Y. A. M. CALLENDER & CO 
| 


GHRIS. GUNNINGHAM & SON, 


PROPRIBTORS, 


THE NOVELTY STEAM BOILER WORK%, 


BROOKLYN, N. Y. 





ey 32 Pine Street, N.Y. 














STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort. 


_ 


PIPING IN AND AROUND GAS WORKS. 








Work Done for Several ,of the Largest Gas Companies in 
? America Stands as Reference. 











a 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 











































PUBLIC LIGHTING TABLE. 


DECEMBER, 1900. 


|\|Wable No. 2. 


















































s Table No.1. — || NEW YORK 
z FOLLOWING TUE || — CITY. 
Te MOON. || Aun Nient 
° } LieaTine. 
a | z 
A E Light. | Extinguish.|) Light. on 
| P.M. | A.M. 
Sat. 1} 1.30 am} 6.00 Am) 4.20 | 6.10 
Sun. | 2] 2.40 | 6.10 || 4.20] 6.10 
Mon. |} 3] 4.00 6.10 | 4.20 | 6.15 
Tue. | 4|NoL. |NoL. || 4.20| 6.15 
Wed.| 5|NoL.rm|NoL. || 4.20 | 6.15 
Thu.| 6|NoL. |NoL. | 4.20) 6.15 
Fri. | 7| 5.00 pu} 7.00 prs|| 4.20 | 6.15 
Sat. | 8| 5.00 | 810 || 4.20] 6.15 
Sun. | 9] 5.00 9.10 = || 4.20 | 6.15 
Mon. |10| 5.00 (10.10 = || 4.20} 6.20 
Tue. |L1| 5.00 {11.10 | 4.20 | 6.20 


Wed. |12| 5.00 12.1) am]| 4.20 | 6.20 
Thu. |13} 5.00 Le} 1.10 4.20 | 6.20 
Fri. | 14} 5.00 2.10 4.20 | 6.20 
Sat. {15} 500 3.00 4.20 | 6.20 


Sun. |16} 5.10 4.00 | 4.20 | 6 20 
Mon. |17} 5.10 5.00 | 4.20 | 6.20 
Tue. |18} 5.10 6.20 4.20 | 6.20 


10 6.20 4 20 | 6.20 
5.10NM| 6.20 4.20 | 6.20 
Sat. |22] 5.10 6.20 4.20 | 6.20 
Sun. |23] 5.10 6.20 4.20 | 6.20 
Mon. }24] 5.10 6.20 || 4.20 | 6.25 


5 
5 
5 
Wed. |19} 5.10 6.20 4.20 | 6.20 
5 
5 























Tue. |25| 5.10 6.20 || 4.20 | 6.25 
Wed. |26} 9.00 6.20 || 420] 6.25 
Thu. |27/10.10 6.20 || 4.20 | 6.25 
Fri. |28/11.20 Fq| 6.20 || 4.20 | 6.25 
Sat. |29/12.30 am] 6.20 — || 4.20 | 6.25 
Sun. |30} 1.40 6.20 || 4.20} 6.25 
Mon. |31! 2.50 6.20 || 4.20! 6.25 








TOTAL HOURS LIGHTING 
DURING 1900. 





By Table No. 1. By Table No. 2. 





Tire.Min Tirs.Min. 
January ....230.50 | January. ...423.20 
February. ..175.40 | February. ..355.25 
March..... 189.00 | March... ..355.35 
April.... ...160.30 | April...... 298.50 
May....--- 150.40 | May .......264.50 
June ......137.00 | June......234.25 
July .......152.00 | July....... 243.45 


August ... 171.50 | August ....280.25 
September..187.20 | September. .321.15 
October....213.10 | October .. ..374.30 
November.. 221.50 | November ..401.40 
December. .231.50 | December. .433.45 














Total, yr. .2221.40 | Total, yr...8987.45 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. 








CHICAGY, 54 Lake ot, 


— Street Lighting. Company 


- OF AMERICA . 


oat ont Welsbach System 
satownes* of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 


Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 


By means of the Welsbach System of street lighting 


the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 
Economical, 
It is Attractive, 
Successful, 
_ Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPIITHA WELSBACH 
No ‘96 BURNER, and thereby supply 2 uniform light in all localities, 


No. 38. 
Correspondence solicite from Gas Companies and others interested in Municipal and outside lighting. 


Welsbach Famous Mantles. 


THE INCOMPARABLE OTHER 


: : c WELSBACH BRANDS 
Nanri: s+ <= Magnificent 


aad ee: -~™s ns eqge 
FINEST EXAMPLE Next Brilliancy 


—AND— 
OF INCANDESCENT | | Endurance. 
ah ee THE HIGHEST 
GAS LIGHT : ILLUMINATION, 


EVER EXHIBITED. ay The Lowest Cost. 








te 


Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, 


7o Wabash Avenue. 
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THE UNITED © 
GAS IMPROVEMENT 
COMPANY. 


Ke 











THE STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS APPARATUS. 


CONTRACTS RECEIVED SINCE JANUARY 1, 1900. 


SETS. 
ee HACKENSACK, N. J. . . . - 2 « 
WEST CHESTER, PA. co S| a a 
Ae ee ee ee MOUNT HOLLY, N. J... ..... 
OGDEN GAS CO., CHICAGO SEATTLE, WASH 
CENTRAL UNION GAS CO., NEW YORK TARRYTOWN, N. Y. 

SPENCER, MASS HOBOKEN, N. J.. . . - © © « © « 
SAN FRANCISCO PATERSON, N. J. 2 «© © 2 «© © © 
BROOKLYN UNION GAS CO., BROOKLYN NEWARELN. J. 2. 2 2 ts te te te 
RICHMOND, VA JERSEY CITY, N.J. 2. 2 2 ww eo 
CAMBRIDGE, MASS AUSTIN, TEX 

CARBONDALE, PA. ELIZABETH, N.J. . 2. 2 2 6 6 6 


NUMBER OF SETS 
TOTAL SETS INSTALLED TO JANUARY 1, 1900 


TOTAL SETS INSTALLED TO DATE 
TOTAL DAILY CAPACITY 


The United Gas Improvement Company, 





Broad and Arch Streets, Philadelphia. 





948 


American Gas Light Fournal. 


Dec. 10, 1900. 








Established 1858. ‘ncorporated 1899. 


Caas. E. GREGORY 1s t. Davin R. diets V. Prest. & Treas. 
D. ABERNETBY. Se 


JH. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
= oa—_——_ 

MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


——- 2 6a 
Cround Fire Ciay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
ee 








SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 





E. D. Holothalt A. H. 
iden 


Vi hoe < 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N. Y 


—. 


Established 1854. incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK. 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. S., Coze System of 
Inclineu Benches, 


Estimates ere on Application lea Most Successful 
tyle of Construction. 


Also. for waite and Full and Half-Depth Regenerative 
Benches, for ; Burding either Coal or Coke 
the Furnaces. 


914, 915 a 9FoWSisuright Building, St. Louis, Mo. 


Manufacturers of é 


Adam Weber Sons, 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, N. J. 


Office, 633 East 15th St., New York 


Modern Recuperative 
Furnaces. 
Standard Fire Brick and Gas Retorts. 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 


FIRE, Brice | 


ANo: 
Cray RETORTS* 














32 Pine Street, N. Y. City. 








Works, 
LOCKPORT STATION, PA. 








—ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenve, 
PITTSBURGH, PA, P.0. Box 37?. 


Successor to WIiILGIAM GARDNER w@ SOW, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY REGENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 


R 5 


OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BIN CH SaTrinNcees, 
Fire Brick, Tiles, Fte. 





GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on | 
Pen bench-work joints, lining blast | 
his cement is mixed ready for use. | 


mouthpieces, Le u 
furnaces and cupolas. 
Economic andehor vrough in its work. Fully warranted to stick. 
Price List, f.o.b. Galesburg, Ills., or Buffalo, N. Y. 
In Casks, 400 to 800 pounds, at 4 ‘cents per pound. 
In Kegs, 100 to 200 
In Kegs. less than 100 * 


C.L; GEROULD, Subiiiens: tite. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


Parker-Russeil 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THB 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment ts now employed almost en- 
tirely in the manufacture of 








Materials for Gas Companies 


We have studied and perfected three important points. 
| Our retorts are made to stand changes of temperature. 
| the strongest heats of the furnace, and the abrasion of 
| feeding andemptying. ‘Ve construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Cal ot 
Coke can be used as Fuel in Furnaces. 


Tueo. J. Sura, Prest. J. A. Tayor, Sec. 
A. LamBLa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our [Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies, 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 











JOHN DELL, 


General Manager. 





MISSOURI FIRE BRICK CO,, 


MANUFACTURERS OF 


ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 
vith Regenerative Furnaces, Constructed to Burn either Coal or Coke. Also Plain-Benches. 
“ORRESPONDENCE IS RESPECTFULLY SOLICITED. 


1 Al Olive a rr Bank, } ST. LOUIS, MO. 




















Dec. 10, 1900. American Gas Light Journal, 949 








National Gas « Water Company. 


CONTRACTORS FOR Gas Engineers 


Gas Plant Machinery | 918 LA SALLE ST., | INSPECTION AND ADVICE. 














SOFT COAL OR COKE CHICAGO. PLANS AND ESTIMATES 
WATER GAS GENERATORS FOR IMPROVEMENTS OR 
A SPECIALTY. | REPAIRS. 








GAS WORKS SPECIALTIES, 
AUTOMATIC-STREET GAS GOVERNORS, 
BALANCE GAS GOVERNORS. 
“fron Sponge” and Natural Oxide 


FOR GAS PURIFICATION. 
EXEAUSTERS, ETC. 


Comnelly tron Sponge & Governor Ul, 


No. 357 CANAL STREET, 


NEW YORK CITY. ———— es "H CONNELLY IRON SPONGE & Jn pt co., 


88 South Canal Street, Chicago. | 











Parson’s Steam Blower 


Hu hes’ FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


“Gas Works,”/PARSON’S TAR, BURNER. 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER 
Their Construction and Arrangement, FOR CLEANING BOILER TUBES. 
These devices are all first-class. They will be sent toany ry arty for trial. Nos+le 


And the Manufacture and unless satisfactory. Manufactured by the WATERTOWN STEAM LOWER COMPANY. 











Distribution of Coal Gas. H. E. PARSON, Supt., 457 Putnam Ave.. Brooklyn, N. Y. 

Origmally written by SAM’L HUGHES, C.E.| "Nh Chemistry of The Gas Engineer’s 
Rewritten and Much Enlarged by lll ° ti G s Laboratory Hand book, 

WM. RICHARDS, C.E. uminating was, By JOHN HORNBY, F.1.C. 

By NORTON H. HUMPHRYS. Price, $2.40. Price, $2.50 
Eighth Edition, Revised, with Notices of Recent Im-| 4° ™- CALLENDER & CO., 32 Ping 8r., N.Y. City. | Ae Me CALL ENDEM & G0. 8 Mine Street NY. City 
provements. 
Practical Hints on the Construction and Working 
Bs ae 7 _ of Regenerator Furnaces, 


A M. CALLENDER & CO.,|By MAURICE GRAHAM, Assoc M.Inst.C.B. 


Price, $1.25. For Sale by 
82 Pine St, N.Y City.. arf _.. A+» M. CALLENDER ‘¢ « CQ., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade....., 


Offices 3 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOORS. 








GAS ha had THE CHEMISTRY OF, by W. J. A. | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


terfiel 
NEWBIGGING'S HANDBOOK. By Thos. Newbigging. 6th 
edition. $6. 


COX'S GAS FLOW COMPUTER. 
FIELD'S ANALYSIS, 1898. $5. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $38. 

a ae POCKET-BOOK. By Henry O'Connor. 


$2.50. 


TECHNICAL GAS ANALYSIS. $3. 
GAS J a i HANDYBOOK, by Wm. Richards. 20 


pi... OF ae GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol-I., Fuel and Its Appli- 
cations, $5. Vol. II., TAghting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $8.50. 

HEMPEL'S GAS ANALYSIS, $2. 

ae FUEL FOR MECHANICAL AND INDUSTRIAL 

RPOSES. By E. A. Brayley'l Hodgetts. $2.50. 
we... Its History and Use. By Prof.Thorpe. $3.50. 
ae HANDBOOK ON GAS ENGINES, by G. Lieck- 





THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee, 40 cents. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M.Graham. $1.25. 
A TREATISE ON THE COMPARATIVE COMMERCIAL 
tts rt GAS COALS AND CANNELS. By D. A. 
m. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


ea LABORATORY HANDBOOK. By Jno. 


Sane AND GAS FITTING. By W. P. Gerhard. 
PRACTICAL PLUMBING. By P. J. Davies. $8. 









AMERICAN PLUMBING. By Alfred Revill. $2. 

CEMENT ; ne Manual of Lime and Saye their prcatment 
and in Construction. By A. H. Heath. $2.50. 

A COMPARIEON agtlnerer! THE ENGLISH AND 

ENCH METHODS ASCERTAINING THE 

ILLUMINATING DOWER "OF COAL CAS. $1.60. 


ELECTRICITY. 


pias ea PHOTOMETRY, with a Special Application to 
lectric Lighting. By A. Palaz, 
oo OF ELECTRIC LIGHTING, Including Electric 
Genefation, eaeoment, Storage and Distribution. By 
Philip Atkinson. $1.50. 

En” TRANSMISSION OF ENERGY. By G. Kapp. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRES 61. MANAGEMENT OF DYNAMOS AND MO- 
SS Ee aa GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. 


ELECTRIC LIGHTING, by } B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 





ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6." - 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charg's 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.O.D. 


M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL 


AND MANUFACTURERS OF 


Corn :E. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point Baltimore, Md. 
OFFICE, - 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, S senses, BANGS & HORTON 
71 Broadway, N. Y. 60 CongressSt., Boston. 





KELLER ADJUSTABLE ~ 
COKE CRUSHER. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, ind. 
Correspondence Soiicited. 





MADEIRA, Hill: & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


" Anthracite and Bittminons Coal and Coke, 





GENERAL EASTERN SAGES AGENTS 


PENN GAS COAL GO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


oOowWnNERS OF OVER 1,000 COAZ CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


OoOPr?rPri Cre: 
PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDGEPORT, CONN. 


NEW YORK, 
143 Liberty Street. 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


9 
Cox’s Gas Flow Computer, 
as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 
Price, 6.5 x 8 inches, in cloth case, $2.50. For 
e by 
A.M. Callender & Co., 32 Pine St., N.Y. 





GREENOUGHE’S 


“DIGEST OF GAS CASES,” 


Price, $5.00. 
aie 

This is a valuable and important work, acopy 
of which should be in the possession of every 
gas company in the country, whether large or 
small. Asa book of reference it will be found 
invaluable. Itis the only work of the kind 
which has ever been published in this country, 
and is most complete. Handsomely bound. 
Orders may be sent to 


A. M. CALLENDER & CO.. 32 Pine St., N.Y. 


Epmunpd H. McCcLiovan, Prest. Cas. F. GODSHALL, Treas. H. C. ApaMs, Sec, 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 


Toledo, O., and PittsKpouren, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMEN'?T. 


GAS NAPTHA. 











Correspondence Solicited, 


GAS OIL. 


26 Broadway, New York Gity. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


Principal Office & Works, Waltham, Mass, 


Boston Office, R'm 18, Vulcan Blig,, 8 Oliver st, 





Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Frames and Floors 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Troperties. 


COMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 


A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


AND 


CONTRACTOR, 
Wayne Bank Building, - DETROIT, 


GAS PROPERTIES PURCHASED. 





Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Correspond 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


Rooms 201 & 202. DETROIT, MICH | 180 Fulton Straet, New York City. 374 FIK TH AVE. N. ¥ 


Kerr Murray filanufacturing Company, 


Steel Gasholder Tanks, 


SINGLE, DouBLE AND | RIPLE-LIFT CZASHOLDERS. 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm, 


\ron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Huba« Flange, Outside Screw aa Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. .... 
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BARTLETT, HAYWARD & CO. 


BAT TIMORE, MD. 





Triple Double and Single- Lift Gasholders. . 


Iron Holder ‘Tanks, 








Girders. 





BHAMS 











PURIFIERS. 


COnDENERRS 
Scrubbers. 
Bench Castings. 


OIL STORAGE TANKS. 

















Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid.and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








ALEX. C. HUMPHREYS, M.E., M. Inst. C, E. ARTHUR G. GLASGOW, M.E., M. Inst. C. E. 


HUMPHREYS & GLASGOW, 


BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 
31 Nassau Street, London S.W., 
New York. England. 


CONSULTING CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 





GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N.Y. City. 
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rectnmawnne HE FR, D. WOOD & CO. “** dies, 
400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 4 BUILDERS OF 


Cast lron Pipe. | Gas Holders. 


Single, Double and Triple Lifis, with or without Wrought Iron or Steel Tanks, 








SOLE MAKERS OF 


THE MITCHELL SCRUBBER ad es 


GRTERTED : THE TAYLOR 


EVO CG BOTTOM CAS PRODUCER. 
PURIFIERS, CONDENSERS, ee ‘ 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 
SCRUBBERS, BENCH WORK. 64 HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, D and $ d for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 














245 Broadway, New York Gity. —0rricts= Bridge & Ogden Sts., Newark, N. J. 








The Continental Iron Works, 


THOMAS F. ROWLAND, President 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 
West aznd Calyer Sts. (Near 10th & 23d St. Ferr'es) 


NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Exoliders. 


Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or “D” Retorts. 








ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. ..ncccctsw 


Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. Cc. a. GEFRORER. 


248 N. Sth St.. Phiin., Pa. 


Also SERVICE CLEANERS, DRIP PUMPS, and ST! EET 
MAIN PROVING APPARATUS. 
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by yes Asst. Mangr. 
m. Mangr. R. J. ARVIN, Sec. & Treas. 


THE STACEY ‘MANUFACTURING C0. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


é Of any Capacity, mith or aithout Wrought Iron or Steel 
i Tanks. 


ee. 






F 
& Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


mae Coal Gas Benches, Roof Frames, 
ve OIL STORACE TANKS. 


% Pressed Steel Mouthpiece Lids, Selz- 
Sealing agai Lids. 


= Genera = Office: Cincinnati, O. 
n Office: 91l Drexei Building, Philadelphia, Pa. 


RITER=CONLEY MFG. CO.., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 














GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies conter gine xtending arial ing their Plants respectfully invited. 
Plans and Estimates Furnished. 


1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANIES. 


Price, - ~ - - ~ $5.00. 


A. M. CALLENDER & co., - No. 32 Pine Street, New York. — 
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‘1842 = Helly & Fowler, = 1900 


LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa, 


BUILDERS OF 


-«««=(Gasholders«~ 


} Single or Telescopic. With or Without Iron or Steel Tanks; 
OIL TANKS, WATER TANKS. AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. TY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 




















ity Of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


C. W. BLODGET’S 
HOT GAS SCRUBBER. 


FIELD'S ANALYSIS 


Eor the Wear 1899. 


An Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JOHN WW. FIELD, 


Secretarv and]General Manager of The Cas Light andiCoke Co., London. 
Price $5. For Sale by 


A.M. CALLENDER & CO.,  - No. 82 Pine Street, N. Y. City. 
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Holder was in actual use in 90 days from receipt of order. Cap 
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Established 1854. 


~D. McDONALD & CO. 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 
the coin can be instantly and Oh The gas registered agrees abso- 
positively changed without re- % lutely with the amount pur- 
moving the meter or replacing ® = chased by the coin. 
any parts. a 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 
Correspondence Solicited. 


561 West Forty-seventh Street, 51, 53 & 65 Lancaster Street, 34 & 36 West Monroe Street, 
| | 


NEW YORK. ALBANY. N. Y. CHICACO. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES —- 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUPTS METER CO, 


8 Medford Street, Boston, Mass. ° 








MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


the best facilites for manutne- METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
turing, is enabled to furnish re- 
liable work and answer orders 


oamolag Prepayment Gas Meters. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. | 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete, 











~m=— “Perfect” Cas Stoves —- 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa., and WIESTER & CO. 22 Second St., San Francisco. 

















Do you wish to Know 


5 what size of Pipe to use to convey any quantity of Gas, any distance, with 
COMPUTER, ‘o any loss of pressure, and any initial or final pressure? Then use 


CAS-FLOW 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x8 inches, in cloth case, $2.50. 


For sale by 
A. M. CALLENDER & CO,., 32 Pine St.. MN. YF. City: 
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) AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT METERS. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
s{ READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Mstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc, 


a_—_ METERS REPAIRED___... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 
































FACTORY AT ERIE, PA. 








EXCERPTS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS, 


Mr. E. H. Yorke, New Haven, Conn., Dec. 1, 1898. 
_ , Dear Sir:—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing tne cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price #1.00. Address 


A. M. CALLENDER & CO., ° No. 32 Pine Street, N. Y. City. 
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The Advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatis—Mannfactorers of General Gas Works Machinery—Builders of Gas Works, § 


En o 
we. “ak pt ce * ngineer, : FO RT WAY ie E, 4 N D., ceupies this Space 


Every Altecnate Week, 


JOHN J. GRIFFIN & GO,, 


1513-1515-1517-1519-1521 Race Street, Philadelphia, 
559 West 47th Street, New York. 34 West Monroe Street, Chicago, 


TELEPHONE, 25-83, WM. 8S. GRIBBEL, Manager, nN. x. 











MANUFACTURERS OF 


Prepayment Meters, 
Consumers’ Meters, 
2 Station Meters, 
Provers Registers, Gauges, Experimental eeu. 3 Ete, 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 


The Positive  vonegenent Meter. 














SIMPLE... ~<a This Meter is 








an unqualified success. 


. DURABLE > 


- _ACCURATE . \ by y construction, and the 








Its simplicity of 














aw panies character 
RELIABLE . | (fame oe — 


eee ese to!) | of the service performed 








All Parts (i : —— ‘by it, “have 





Interchangeable ‘7 : given it pre-eminence. 


WE HAVE MADE AND SOLD OVER 50,000 OF THESE PREPAYMENT METERS. 
Needs only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 

Dispenses with “DEPOSITS” and Increases OUTPU 7 











